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THE USE OF FASCIAL TRANSPLANTS IN WAR SURGERY 
By L. C. M.D. 


OF THE Frencn ARMY 
SURGEON-IN -CHIEF TO THE HOSPITAL DES JACOBINS AND CHEF DU CENTRE PHYSIOTABRAPIE A TROYES 


AND 
W. D. Jack, M.D. 


let LIEUVENANT M. O. B. C., DIVISION OF UROLOGY, AMERICAN EXPEDITIONARY FORCE 


Ow1nc to the fact that such a high percentage of wounds of war are 
infected, require drainage for long periods of time and heal by granulation, 
extensive fibrous tissue formation often occurs and leads not only to un- 
sightly scars but oftentimes also to marked deformity and disability. Such 
cases have been frequently observed. They are for the most part old wounds 
of the arm or leg in which either muscles, tendons or nerves have been caught 
in the cicatrix—or in which muscle hernias have occurred because of the loss 
of either muscle tissue or its fascial envelope. We may point out that these 
cases are beyond the scope of physiotherapy as it is ordinarily applied, and 
one finds that most of them are neglected surgically. We wish, therefore, 
to call attention to a plastic method of repairing these deformities by utilizing 
fascial transplants—and to report a series of cases in which it has been 
employed with complete success. 

The type of case selected for aponeurotic grafts has been variable. Ex- 
tensive scars of the forearm or leg involving either the flexor or extensor 
tendons and thus producing disability have been the most common. Muscle 
hernias have also been repaired in this way while we have applied aponeurotic 
grafts to the dura and in one case we have utilized the method in repairing 
a hernia of the synovial membrane of the knee-joint. We believe the method 
is applicable to the whole field of plastic surgery and there is no doubt but 
that the cases reported here demonstrate, beyond all question, its great value 
in rebuilding muscle sheaths and in repairing muscle hernias. 

The operative technic is simple and easy. We have at all times taken 
great pains to observe the fundamental surgical principles of antisepsis and 
hzmostasis—and in our experience comprising fifty cases the grafts have 
taken and the operative wounds have healed per primam without infection. 

The operation consists of four steps, all clearly shown in the accompany- 
ing illustrations. 
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1. The resection of the scar. 

2. The liberation of the muscles and the margins of its aponeurosis. 

3. The cutting of the graft, its application and fixation. 

4. The reconstruction of the subcutaneous tissues and skin. 

The scar is completely and cleanly excised and the dissection is carried 
down to sound and healthy muscle tissue. The muscle is then freed by 
cutting any adhesions binding it to its fascia—the edges of the fascia are 
freshened by excision, bleeding points are tied—and the freed muscle and 
aponeurosis are ready for the graft. 

A linear incision 28-30 cm. in length is then made along the outer aspect 
of the thigh and carried down through the subcutaneous tissues to the fascia 
lata. By undermining the subcutaneous tissues good exposure of the 
aponeurosis can be obtained. A graft of suitable size is cut and placed 
in a sponge soaked with warm saline. Before applying the graft we have 
made it a practice to close the fascia lata with mattress sutures of catgut. 
Ordinarily tnis closure is easy, but in instances where large grafts are taken 
it may be difficult. By first placing all of the mattress sutures and then 
tightening them en masse before tying, approximation of the fascia is made 
easy. The skin of the thigh is then closed with interrupted sutures of silk- 
worm gut. We are now ready to apply the graft. It is fitted to the fascial 
breach and fixed to either end and to either side of the breach in its centre 
by four sutures of 00 catgut. These four cardinal points immobilize the 
graft in exact position and it can then be readily sutured, using a continuous 
No. oo catgut stitch. The subcutaneous tissues are then approximated by 
interrupted sutures of fine catgut and the skin is closed with silk or silkworm 
gut. The limb is then immobilized in plaster and not disturbed for at least 
ten days. 

We have records of 50 cases from which we have selected typical in- 
stances to report here. The simplicity of the procedure and the fact that 
such excellent results have been obtained are, we believe, sufficient reasons 


for urging its use. 


I. REPAIR OF PAINFUL ADHERENT SCARS 


Case I.—Naudin. A. J., 26th Inf. No. 1308. Patient came under 
observation eleven months after he received a through-and-through 
wound of the right forearm, which had fractured both bones. The frac- 
ture had united firmly and the bones were in good position, but two 
fairly large scars—one on the anterior and one on the posterior surface 
of the forearm—were the constant source of pain and inconvenience. 
Electrical treatment did not improve his symptoms. Accordingly opera- 
tion was carried out—and the breach in the fascia under either cicatrix 
was replaced by a graft of fascia lata after the scars had been excised. 
Convalescence was uneventful! and patient left the hospital some weeks 
later with his symptoms completely relieved (Figs. 7-10). 

2 


~( 


icatrix of forearm involving extensor tendons. 


Excision of cicatrix. Muscle and fascia involved in scar. 


Liberation of muscle and fascia. Adhesions cut away 
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Fic. 4.—Application of graft. Fixation by means of the four cardinal points. 
1G. 5.—Suture of graft. ; 
Fic. 6.—Closure of subcutaneous tissues and skin. 
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USE OF FASCIAL TRANSPLANTS IN WAR SURGERY 


Il. THE REPAIR OF ADHERENT SCARS ASSOCIATED WITH MUSCULAR 
DISABILITY 


Case I.—Sergt. M. Paul. 31st Inf. No. 8412. Patient was ad- 
mitted to the hospital with a large scar on the anterior surface of his 
left leg. The cicatrix was painful and there was definite limitation 
of movement of the arkle and foot. He had been wounded by a shrap- 
nel ball fifteen months previously. The wound had suppurated over a 
long period of time and had healed by granulation. Examination estab- 
lished the fact that the muscles of the leg were caught in the scar. 
Operation was carried out, the scar excised, and an aponeurotic graft 
utilized to reconstruct the destroyed muscle sheaths. Convalescence 
was uneventful. The wound healed per primam. The patient was dis- 
charged to service on the thirtieth day after the operation completely 
well. The accompanying photographs show this patient before and 
after operation (Figs. 11 and 12). 

Case II.—C. Eugéne. 31st Inf. No. 2510. Patient presented 
himself with a large cicatrix involving the flexor tendons of the fingers 
of the left hand. He had been wounded four months previously. It 
seemed certain that the ulnar nerve was involved. Electrical treat- 
ment was employed for four months without result. Accordingly, 
operetion was carried out and the scar of the forearm resected. The 
flexors of the fourth and fifth fingers were tightly bound in the cica- 
trix. Tbe median nerve was intact. The ulnar nerve, however, was 
also caught in the scar and tied down by adhesions. The tendons were 
freed by dissection, the nerve was also liberated and the aponeurotic 
plares were prepared for the graft of fascia lata which was then cut 
and applied. There was no reaction to the operation and one month 
later there was definite functional improvement. The patient was 
treated electrically for three months, at the end of which time he was 
discharged cured (Figs. 13-16). 

Case III.—D. Phillipe. 31st Inf. No. 5183. Patient presented 
himself with wounds of the anterior and posterior surfaces of the lower 
third of the left forearm. He had been wounded eleven months pre- 
viously. There was an adherent scar involving the flexors and the 
middle finger was fixed in a position of semiflexion. The scars were 
resected and grafts applied to both the anterior and posterior surfaces 
of the forearm. The wounds healed per primam and the patient was 
returned to his depot a few months later with a functionally useful 
hand and fingers (Figs. 17 and 18). 


THE REPAIR OF MUSCLE HERNIAS 


Case I—L. Aimand Emile. 156th Inf. No. 1510. The patient 
came under observation with two adherent scars on the posterior sur- 
face of the right leg. There was rather marked muscular atrophy 
and a very pronounced equinus. There was present an obvious muscle 
hernia. The patient had been wounded one year before admission. 
Operation was carried out. The adherent scar on the external surface 
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of the leg was resected. There was a loss of fascia and a large muscle 
hernia. These were repaired by means of the usual aponeurotic graft. 
At the same time the tendon of Achilles was lengthened by the usual 
method. The postoperative course was uneventful and the patient left 
the hospital on the sixtieth day very greatly improved (Figs. 19 and 20). 


CONCLUSIONS 


These grafts have been employed now on more than 50 cases and we 
believe that we have demonstrated their value in repairing painful scars, 
in restoring the muscle function lost because of adherent scars, and in re- 
pairing muscle hernias. We believe further that these grafts are almost uni- 
versally applicable to the field of plastic-surgery. 

Note.—We wish to express our gratitude to Major H. H. Young, Direc- 
tor of Urology, A. E. F., whose kindness has made possible the publication 
of this paper. 
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VENTRICULOGRAPHY FOLLOWING THE INJECTION OF AIR 
INTO THE CEREBRAL VENTRICLES 


By Watter E. Danpy, M.D. 


or Bautimore, Mp. 


(From the Department of Surgery, the Johns Hopkins Hospital and University) 


THE value of réntgenography in the diagnosis and localization of intra- 
cranial tumors is mainly restricted to the cases in which the neoplasm has 
affected the skull. In an analysis of the X-ray findings in one hundred cases 
of brain tumor from Doctor Halsted’s Clinic, Heuer and I? have shown that 
in only 6 per cent. of the cases did the tumor cast a shadow, and in these 
it was only the calcified areas that were differentiated by the X-rays from the 
normal cerebral tissues. 

In those instances (g per cent. of our cases) in which a tumor has en- 
croached upon the sphenoid, ethmioid or frontal sinus, the invading portion 
casts a shadow in the réntgenogram. Such shadows are due to the displace- 
ment of the normally contained air by tissues which are less pervious to the 
X-ray. This group of shadows is of minor practical importance because the 
growth can be recognized by the destruction of the walls or bony septa of the 
sinuses. 

Since the X-rays penetrate normal brain tissues, blood, cerebrospinal fluid 
and non-calcified tumor tissue almost equally, any changes in the brain pro- 
duced by altered proportions of these components will not materially alter 
the rontgenogram. 

Although skull changes are shown by the X-ray in 45 per cent. of our cases 
and are frequently pathognomonic, on the whole they represent late stages of 
the disease. As intracranial tumors come to be diagnosed and localized 
earlier, the value of the X-ray will be correspondingly diminished. 

For some time I have considered the possibility of filling the cerebral ven- 
tricles with a medium that wili produce a shadow in the radiogram. If this 
could be done, an accurate outline of the cerebral ventricles could be photo- 
graphed with X-rays, and since most neoplasms either directly or indirectly 
modify the size or shape of the ventricles, we should then possess an early 
and accurate aid to the localization of intracranial affections. In addition to 
its radiographic properties, any substance injected into the ventricles must 
satisfy two very rigid exactions: (1) It must be absolutely non-irritating and 
non-toxic ; and (2) it must be readily absorbed and excreted. 

The various solutions and suspensions used in pyelography—thorium, 


*R6ntgenography in the Localization of Brain Tumor, Based Upon a Series of 
One Hundred Consecutive Cases. The Johns Hopkins Hosp. Bull., 1916, xxvii, 311. 
Also: A Report of Seventy Cases of Brain Tumor. The Johns Hopkins Hosp. Bull., 
1916, xxvii, 224. 
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potassium, iodide, collargol, argyrol, bismuth subnitrate and subcarbonate, all 
in various concentrations—were injected into the ventricles of dogs, but 
always with fatal results, owing to the injurious effects on the brain. Marked 
cedema, serosanguineous exudate, and petechial hemorrhages resulted. The 
severe reactions that are sometimes encountered after the intraspinous injec- 
tion of most therapeutic remedies indicate the dangers even from carefully 
prepared solutions. A slight acidity or alkalinity may result even in death. 
It seems unlikely that any solution of radiographic value will be found which 
is sufficiently harmless to justify its injection into the central nervous system. 
Suspensions are precluded because they are not absorbed. 

Ventriculography, therefore, seems possible only by the substitution of gas 
for cerebrospinal fluid. It is largely due to the frequent comment by Doctor 
Halsted on the remarkable power of intestinal gases “to perforate bone” 
that my attention was drawn to its practical possibilities in the brain. Strik- 
ing gas shadows are present in all abdominal and thoracic radiograms. The 
stomach and intestines are often outlined by the contained air, even more 
sharply than when filled with bismuth. A small collection of gas in the intes- 
tines often obliterates the kidney outlines. A perforation of the intestines 
may be diagnosed by the shadow of the air that has accumulated under the 
diaphragm. Gas gangrene may be diagnosed by the air blebs (of B. welchii) 
in the tissues. Pneumothorax is sharply outlined because the normal lung 
tissues are eliminated. The paranasal sinuses and mastoid air cells show up 
in a thick skull by virtue of the air, and pathological conditions of the sinuses 
are evident because inflammatory or tumor tissue replaces the air. From 
these and many other normal and pathological clinical demonstrations of the 
radiographic properties of air it is but a step to the injection of gas into the 
cerebral ventricles—pneumoventriculography. 

Methods.—Several gases are inert and readily absorbable, and in these 
respects satisfy the requirements for injection into the cerebrospinal system. 
Although it is possible other gases give even better results, we have used only 
air in the injections here described. The merits of other gases are now being 
studied. 

In order to obtain a skiagram of the lateral cerebral ventricles filled with 
air, it is necessary to remove at least more cerebrospinal fluid than the con- 
tents of one ventricle and to replace this fluid with an equal quantity of air. 
Before closure of the fontanelles, one can readily make a ventricular punc- 
ture through the interosseus defect. After union of the sutures, it is neces- 
sary to make a small opening in the bone. 

Air and water in a ventricle behave exactly as they would in a closed flask. 
Following any change in position the fluid gravitates to the most dependent 
part and the air rises to the top. Owing to the free communication between 
the third, the right and the left lateral ventricles through the foramina of 
Monro, fluid and air will readily pass from one ventricle to the other. Be- 
cause of the curves in the ventricular system, however, it is obvious that in 
any given position, only part of the ventricular fluid can gravitate to the point 
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of the needie, so that this amount only can be aspirated. If desired, fluid can 
be removed from the remaining recesses by tilting the head, just as one 
manipulates a curved tube to replace the fluid with air. Theoretically, it 
should be possible to remove nearly all the ventricular fluid by suitable 
manipulations of the head, but for practical purposes enough fluid can be 
obtained from one correct position. Visualization of the ventricular system 
will best indicate the most appropriate location for ventricular puncture and 
the proper position of the head. It will then be seen that the most fluid can 
be obtained from a puncture in the anterior part of either lateral ventricle 
(Fig. 2). The head should be placed with the face down and partially rotated 
so that the ventricle to be aspirated is beneath and the needle enters at the 
most dependent point possible. This position permits the maximal drainage 
of fluid from the opposite lateral and the third ventricles. Aspiration through 
a puncture in the posterior or descending horn permits a fairly complete re- 
moval of the fluid from one ventricle and from that portion of the other 
lateral ventricle which is anterior to the foramen of Monro. In the aspira- 
tion of fluid from the posterior horn of the lateral ventricle, the patient must 
lie with the face directed upward and backward and the head rotated from 
30 to 4c degrees toward the side of the needle. 

The exchange of air for cerebrospinal fluid must be made accurately. If 
the air injected is greater in volume than the fluid withdrawn, acute pressure 
symptoms will result. To attain accuracy we have used a Record syringe 
with a two-way valve attachment (Fig. 1). A small amount of fluid (20 c.c.) 
is aspirated and an equal quantity of air injected. This is repeated until all 
the fluid has been removed. By aspirating and injecting in small quantities, 
injury to the brain from negative pressure is prevented. Not knowing the 
size of the ventricles beforehand, we have no way of estimating the amount 
of air necessary to fill one ventricle. For this reason we have preferred the 
removal of all the fluid that can be readily obtained. This has been found 
to be but little greater than the contents of one ventricle. 

Needless to say, owing to the lighter weight of air, the ventriculogram 
represents the ventricle farthest from the X-ray plate. To insure the best 
results the sagittal plane of the head should be parallel with the plate. Valu- 
able assistance can also be obtained from anteroposterior X-rays. The head 
should then be placed so that the sagittal plane is vertical, preferably with the 
occiput resting on the plate. With the latter precaution a more even distribu- 
tion of air on the two sides is obtained and the ventriculogram represents the 
anterior portions of both lateral ventricles. For special points in diagnosis 
additional anteroposterior views may be taken of the posterior and descending 
horns of the ventricle by placing the forehead on the plate. 

Results Following Injection —We have injected air into the cerebral ven- 
tricles at least twenty times. In some instances the injection has been re- 
peated. The amount of air injected has varied from 40 to 300 c.c., the larger 
quantities in cases of internal hydrocephalus. Only once has there been any 
reaction, and in this case the injection (300 c.c.) was made forty-eight hours 
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after the first stage of an operation for cerebellar tumor (Fig. 3). The reac- 
tion was characterized by a rise of temperature, nausea, vomiting, and in- 
creased headache, all of which were quickly relieved after release of the air 
by a ventricular puncture. Ten days later, a large cerebellar tumor was re- 
moved, the patient making an uneventful recovery. All of the injections 
have been made in children varying from six months to twelve years of age. 
Invariably the lateral ventricle has been sharply outlined in the radiogram. 
In two instances the third ventricle and the foramen of Monro were visible 


ejection 


— <— aspiration fluid 
> injection of air 


Fic. 1.—Showing oblique position of head for aspiration of fluid and injection of air. The forehead 
is resting on plate. Note point of entrance of the needle into anterior fontanelle on dependent side. Figure 
on right shows record syringe and two-way valve attachment used for this purpose. 


(Figs. 3 and 8). In none, however, have we observed the fourth ventricle or 
the aqueduct of Sylvius. The practical value from pneumoventriculography 
is expected principally from the shadows of the lateral ventricles. 

Day by day the air shadow diminishes and eventually disappears. In a 
case of internal hydrocephalus it required two weeks. Possibly in more 
normal cases the time may be less, as air in other body tissues vanishes much 
more rapidly. In all probability absorption of air injected into the ventricles 
takes place by the same channels as in the case of the ventricular cerebrospinal 
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fluid. In a previous communication * it has been shown that cerebrospinal 
fluid is almost entirely absorbed from the subarachnoid space; that only a 
very slight absorption takes place from the ventricles. Phenolsulphoneph- 
thalein in a closed ventricular system disappears in from ten to twelve days, 
whereas it is absorbed in from ten to twelve hours when the ventricles com- 
municate with the subarachnoid space, where the absorption of cerebrospinal 
fluid normally takes place. 

Air introduced into the ventricles acts in no way differently from the air 
included at every intracranial operation. Following tumor extirpation espe- 
cially, the resulting defect fills with air which, unless displaced by salt solu- 
tion, is shut in when the dura and scalp are sutured. For a few days pending 
its absorption from tumor defects the patient may be conscious of the move- 
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Fic. 2.—Diagrams showing relative amounts of cerebrospinal fluid that can be removed from a single 
ventricular puncture: (1) when forehead is down (a) and (2) when occiput is down (6). Shaded area repre- 
sents the fluid which remains in the ventricular system after the greatest possible quantity has been removed. 
Unshaded area represents maximum quantity of air which can be injected to replace the fluid withdrawn. 


It is evident that more fluid can be removed when the puncture is made anteriorly and the forehead is 
dependent. 


ment of the air when the head is turned, but its presence is without any 
other effects. 

The Value of Ventriculography.—Even in the few cases here reported 
ventriculography has proven of great practical value. For the first time we 
have a means of diagnosing internal hydrocephalus in the early stages. In- 
ternal hydrocephalus is one of the most insidious diseases of the brain and is 
rarely diagnosed before a considerable amount of cortical destruction has re- 
sulted. This is true of adults as well as of children. With exact visualiza- 
tion of the ventricles the findings are pathognomonic. Not only the existence 
of hydrocephalus but its degree and the amount of brain destruction are at 
once evident from the ventriculogram. 

In one case (in an infant six months old) an internal hydrocephalus 
was suspected from a bulging fontanelle, but the ventriculogram showed 


*Dandy and Blackfan: Am. J. Dis. Child., 1914, viii, 406; 1917, xiv, 424. Also J. 
Am. M. Assoc., 1913, Ixi, 2216. 
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no enlargement of the ventricles. Another child (three years old) re- 
mained drowsy for severai days after apparent recovery from an at- 
tack of epidemic cerebrospinal meningitis. The spinal fluid was clear 
and contained no organisms. The ventricular fluid was turbid and or- 
ganisms were present; the ventriculogram demonstrated a greatly 
enlarged ventricle. The diagnosis of obstructive internal hydrocephalus, 
clinically unsuspected, was made with absolute certainty from the 
ventriculogram. 

In two other children measurements of the head were normal but 
hydrocephalus was suspected because of abnormally large fontanelles. 
In each case the ventriculogram demonstrated ventricles which nearly 
filled the cranial chamber (Fig. 5). 

One of the most interesting diagnoses, made possible only through 
the ventriculogram, was in a colored child eight months old. The 
head was definitely larger than normal, indicating the probability of an 
internal hydrocephalus. Over the anterior fontanelle, but slightly to 
one side, was a protruding tumor suggesting a meningocele, and this 
diagnosis had been made. Air injected into the lateral ventricle passed 
directly into the tumor. In the lateral ventriculogram the tumor was 
seen to arise from the greatly distended ventricle by a narrow neck 
(Fig. 6). An anteroposterior ventriculogram showed this communica- 
tion to be unilateral. The diagnosis of a ruptured cortex with a 
(false) ventricular hernia was established, and subsequently verified at 
necropsy. 

In another case a large cerebellar tumor was removed from a boy 
twelve years old. The large head, the marked convolutional atrophy 
of the skull, blindness, and the location of the tumor, made the diagnosis 
of internal hydrocephalus certain, but only the ventriculogram gave an 
accurate estimation of its advanced degree and the amount of brain 
destruction (Fig. 8). 


Without a ventriculogram the diagnosis of internal hydrocephalus in chil- 
dren is frequently guess-work; with the ventriculogram the diagnosis is 
absolute. 

We have as yet not obtained a normal ventriculogram. In one of these 
cases the ventricle was small but not known to be normal. It is possible that 
one of the earliest signs of internal hydrocephalus may be alteration in the 
shape of the ventricle due to the pressure effects on parts of the wall which 
are least resistant. The obliteration of the angle between body and posterior 
horn in Fig. 5 (contrasted to Fig. 3) suggests this probability, but ven- 
triculograms of the intervening stages and the normal are lacking. 

We have not yet applied ventriculography to adults, but expect to do so 
in all cases in which the diagnosis is obscure. In a boy of twelve years the 
ventriculogram was even sharper than in younger children. In adults we 
should expect the ventriculogram to be at least as sharp or possibly even 
more so because of the greater contrast between the density of air and bone. 
Several possibilities are anticipated from ventriculograms in adults: (1) The 
enlarged ventricles in internal hydrocephalus should be absolutely defined. 
10 
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Fic. 3. Ventriculogram in a child three years old 
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Fic. 4.—Anteroposterior ventriculogram of Fig. 3. Note the unequal distribution of air on the two 
sides. The ventricle shadow is greatest in the body and descending horns, owing to the depth of the column 
of air. The posterior curved and ventrical part of the ventricle shows as a lighter shadow, communicating 
the two deeper shadows. The shadow is lighter because the smaller column of air gives relatively less 

enetration to the Réntgen rays. The curvature of the ventricles and the perspective are brought out 
> stereoscopic vision. a, third ventricle. 
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Fic. 5 Ventriculogram of moderately dists nded ventricle in a case of communicating hydr pce 
The size of the h ad is norma Note the obliteration of the more normal ventricular contour <« te 
Fig. 3. The posterior ho is supplanted ‘rior bulging. The deeper shadow in the sc- 
part of the ventricle is due to air in the be 


| -: 
4 
; 
- 
{ a : 
& 


Fic. 6.—Ventriculogram (lateral view) of a more distended ventricle in a fairly advanced case of 
communicating internal hydrocephalus. Note the ventricular hernia and its neck communicating with 
the anterosuperior part of the lateral ventricle. It was necessary to draw the hernia in the lower picture 
because the X-ray shadow of the hernia on the X-ray plate was so slight as to be visible only by an oblique 
or reflected light. The constriction in the centre of the ventricle is due to the fact that air does not fill the 
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Fic. 8.—Ventriculogram (lateral view) in a large head with closed sutures. The convolutional atrophy 
of the skull, indicative of internal hydrocephalus, is evident in the occipital and frontal regions. The 
markings are intensified by the air in the ventricles. III is third ventricle. The downward projection 
from the third ventricle is probably the infundibulum. The patient was twelve years old. A large cerebellar 
tumor had been removed. 


i 
| 
| . 
3 
7 
; 


VENTRICULOGRAPHY 


(2) Tumors in either cerebral hemisphere may dislocate or ‘compress the 
ventricle and in this way localize the neoplasm. (3) Tumors growing into 
the ventricles may show a corresponding defect in the ventricular shadow. 
(4) A unilateral hydrocephalus may be demonstrable if the air cannot be 
made to enter the opposite ventricle. 


CONCLUSIONS 

1. The outlines of the lateral cerebral ventricles can be sharply outlined by 
the X-ray if air is substituted for cerebrospinal fluid. 

2. The injection of air into the ventricles has had no deleterious effects in 
twenty cases. 

3. Ventriculography has already proved of great practical value in the 
diagnosis and localization of many intracranial conditions. It is invaluable 
in internal hydrocephalus. 

Note.—E-xplanation of Figures—Two pictures are shown in each figure 
number. The upper one is the untouched photographic reproduction of the 
X-ray plate; the lower is the same photograph retouched by Miss Norris in 
order to overcome photographic loss of detail, and especially to emphasize the 
lines and special points which would otherwise be lost to the reader. 
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LAMINECTOMY AND REGIONAL ANASTHESIA* 
By Cuartes H. Frazier, M.D. 
oF PHILADELPHIA 


OccasION arises in the performance of a laminectomy, as it does in other 
operations, when the attending risk of the procedure may be materially 
affected by the employment of ether narcosis. Under such circumstances 
I have sought for methods of conducting the operation without ether and 
have attempted to apply to the spinal operations methods of anzsthesia 
induced by novocaine that are applicable to other fields. 

Of the clinical type to which I refer as demanding the use of every 
safety measure and the elimination of every risk, I may cite, by way of illus- 
tration, the case of a woman upwards of sixty years of age who had been 
invalided for a number of years. Her weight was excessive, there had been 
evidence of cardiac decompensation and the phthalein test of renal function 
was alarmingly low. Altogether the patient’s condition was not such as to 
warrant any large surgical undertaking without real apprehension, but as her 
life was rendered miserable by the spinal lesion from which she suffered, 
operation seemed urgent. Wishing to throw about her every safeguard I 
decided to eliminate the influence of ether narcosis as a potential source of 
pneumonia or cardiac decompensation and carried out the operation, a 
laminectomy of the lower thoracic region, under novocaine. In the course 
of the operation, which lasted an hour and a half, largely for its psychic 
influence, the anzsthetizer was instructed to give inhalations of ether. At 
all times, the patient was conscious enough to answer when spoken to and 
at the conclusion of the operation the pulse rate was 72. 

While regional anesthesia alone is mentioned in the title of this paper, 
it is desirable that one should be prepared to fall back upon certain supple- 
mental measures, such, for example, as infiltration anesthesia, nitrous- 
oxide anesthesia and later on the stovaine block. To these we will 
subsequently refer. 

In outlining a zone of anzsthesia that followed a laminectomy and the 
division of four posterior spinal roots on the right side for the relief of pain, 
I observed a band of anesthesia of the left side of the median line of the back. 
This band corresponded in length to the number of laminz that had been 
removed and was about 5 cm. wide (Fig. 1). The thought at once occurred to 
me that in the performance of the laminectomy I had destroyed the sensory 
innervation of the structures invaded in this operation and that if the nerve 
supply could be reached with the needle, a means was at hand whereby the 
principles of regional anzsthesia might be applied to this territory. From 
anatomical reference works I found the nerve supply of the structures under 


*Read before the American Surgical Association, June, 1917. 
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consideration to be as follows: After its exit from the intervertebral foramen 
the spinal nerve divides into two main branches, the anterior and posterior 
divisions. The posterior primary divisions of the spinal nerves arise either 
as a single cord from the trunk formed by the union of the two roots or as 
two separate strands from the roots themselves. They turn dorsally almost 
immediately and divide into an internal (r. medialis) and an external (r. 
lateralis) branch which supply the dorsal muscles and integument. Down 
to and including the sixth thoracic nerve the internal branches are mainly 
cutaneous and the external entirely muscular. From the seventh thoracic 
down the reverse condition maintains (Piersol). 

As the latter branches, the rami posterius lateralis et medialis, supply the 
structures that are invaded in a laminectomy, the question arose as to whether 
it was feasible to inject these branches with reasonable accuracy. For 
various anatomical reasons it became evident that a more practical solution 
of the problem was the injection of the parent trunks. On an earlier occa- 
sion my interest in the technic of injecting the intercostal nerves had been 
aroused in connection with the treatment of severe and intractable forms 
of intercostal neuralgia with alcoholic injections. I had directed Dr. W. A. 
Sawyer, at the time a member of my Staff, in an anatomical investigation 
on the feasibility of the injection of the intercostal nerves. The method 
which he elaborated is that which I have adopted. 

To put this method into practice one must be familiar with certain ana- 
tomical relationships. To orientate the intervertebral foramen the mid-point 
between the transverse processes serves as the guide. The interval be- 
tween the transverse processes has been estimated as 2.9 cm. to the right or 
left of the median line. The location of the intertransverse spaces must be 
determined in the thoracic region by palpation, although in the lumbar region 
the tip of the spinous process is a little above the lower border of the trans- 
verse process of the corresponding vertebra. But in the thoracic region, 
having determined the location of one intertransverse space, the location 
of those above or below is not difficult, since the distance between them is 
represented as 2.5 cm. and is fairly uniform. With regard to the depth to 
which the needle be inserted, the intervertebral foramen should be reached 
at a distance of 3 cm. in the upper thoracic and 4 cm. in the lower thoracic 
and lumbar regions. These measurements coincide with those published 
by Allen (Figs. 2 and 3). 

A matter of real import in the technic of injection is the direction in 
which the needle must be inserted. If the needle be inserted at an angle 
with the transverse midline of less than 45 degrees, the needle may pass 
through the intervertebral foramen, possibly into the cord substance. On 
the other hand, if the needle be directed at an angle precisely of 45 degrees 
or a little less the danger is averted. As an additional guide, Sawyer found 
that the needle should be directed at an angle of 35 degrees to the cutaneous 
surface. To determine these angles, measurements may be made with the 
aid of a protractor. 
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Preliminary to the operation morphine sulphate gr. '/, and scopolamine 
gr. */.99 are given hypodermically, and if necessary an eighth of a grain 
of morphine may be given during the operation. With the patient in position 
a vertical line is drawn corresponding to the line of the spinous processes. 
Parallel to this median line are drawn two vertical lines 2.9 cm. to either 
side, and at a point corresponding to the space between the transverse 
processes a transverse line is projected at right angles to the midline. 

The intersection of the transverse and lateral vertical lines marks the 
points at which the needle is introduced. After the location of the first 
intertransverse space has been identified by the successful injection of one 
nerve, as many more transverse lines are projected as there are nerves to be 
injected at a distance of 2.5 cm. above or below the first point of injection. 
Here again the intersection of transverse and vertical lines marks the points 
of successive injection (Figs. 4 and 5). 

With these topographical landmarks the surgeon proceeds with the 
injection, provided with a solution of 0.5 novocaine, a hypodermic needle, 
one platinum needle, a Record syringe, a centimetre scale and protractor. 
The skin and subcutaneous tissues are infiltrated with the novocaine solu- 
tion and the platinum needle is then introduced at the proper angle, that is, 
at an angle of 45 degrees or a little less to the transverse line and of 35 degrees 
with the cutaneous surface. The distance to which the needle must be 
advanced will vary according to whether the individual be lean or stout. 
On the average the distance to the nerve in the upper thoracic is 3 cm. 
and in the lower thoracic or lumbar regions 4 cm. When the needle comes 
in contact with the nerve the patient will at first experience a sharp pain, 
referred to the terminal distribution of the nerve, soon allayed by the 
injection of a few drops of the solution. At each injection 5 to ro c.c. 
are used according to whether the injection be made directly into the nerve 
or about it. In the average case, where fewer laminz are to be removed, 
it will be necessary to inject four right and four left spinal nerves. 

Doubt may arise in the minds of some as to the possible toxic effects 
of the drug should the solution penetrate the dural sac. With this in mind, 
Sawyer in his observations on the cadaver injected a solution of methyl blue 
with a hypodermic needle directly into the nerve root, but on no occasion 
was a trace of the stained fluid found either within the dural sac or the cord, 
and he concluded, therefore, that the possible danger of the fluid reaching 
the cord directly or indirectly was remote. However, this question of the 
relative toxicity of paravertebral and subcutaneous injections has occurred 
to others and has been made the subject of experimental investigation, nota- 
bly by Murya. Using a novocaine solution stained with methylene blue the 
latter discovered the dye in the urine ten to twenty minutes after subcu- 
taneous, and five to ten minutes after paravertebral, injections. To safe- 
guard the individual Murya proposes a solution with adrenalin to delay 
absorption and a § per cent. gelatin-saline solution to delay diffusion. A\l- 
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LAMINECTOMY AND REGIONAL ANAESTHESIA 


though I have not as yet used this solution, it appeals to me as having merit 
and well worthy of trial. 

As with regional anesthesia elsewhere, owing to anatomical variations 
and other considerations, the degree of anzsthesia may not be complete 
enough in all cases to conduct the operation throughout without pain. Under 
such circumstances supplemental injections of novocaine solution may be 
made, especially in the removal of the spinous processes and lamine when 
the needle is introduced directly into the periosteum. Or if need be at this 
stage for a few moments one may resort to nitrous-oxide anesthesia. 

After the spinal canal has been opened subsequent manipulations may 
require resource to other methods of anesthesia according to the object to 
be attained. For example, in the removal of tumors attached to the roots or 
in division of the posterior roots, some method must be adopted of controlling 
or inhibiting pain, and for this purpose I have resorted to the application 
of stovaine on a pledget of cotton. The use of stovaine in this way was 
introduced in my clinic many years ago for an entirely different purpose. 
Impressed with the fact that manipulation of the posterior roots was an 
important factor in the production of shock, I searched for a measure of 
prevention and, partly from clinical and partly from experimental observa- 
tions, concluded that the stovaine block offered the best protection. A thin 
pledget of cotton is moistened with a 4 per cent. solution of stovaine and 
brought in contact with cord and roots at the level of operation. 

Regional anzsthesia is appropriate chiefly for operations in the thoracic 
region. While a method of paravertebral anesthesia in the cervical regioa 
has been elaborated by Braun, the proximity of the phrenic centre to the 
level of injection at least arouses one’s apprehension as to the safety of 
the practice and for this reason I have purposely avoided it. Infiltration 
anzsthesia serves as an excellent substitute for regional anesthesia and I 
found it perfectly feasible in a patient who, because of pulmonary tubercu- 
losis, seemed an unfit subject for ether narcosis. Four laminze were re- 
moved and the inspection of the several aspects of the cord was accom- 
plished without discomfort to the patient. Throughout the operation the 
patient complained of pain only when the posterior roots were disturbed and 
had I been familiar at that time with the use of the stovaine block every 
step of the operation could have been made painless. 

When called upon to perform a laminectomy in the lumbar region, spinal 
anzsthesia is the method of choice because it is equally, if not more, effective 
and the technic less complicated. With one insertion of the needle one 
accomplishes what is difficult by the regional method with eight to ten. 
The first resection of the posterior roots for spasticity in my clinic was car- 
ried out under spinal anzsthesia, and because of the necessary manipulation 
of the roots this form of anzsthesia proved particularly appropriate. 

In addition to the examples already cited, where I have found it desirable 
to avoid ether narcosis, there shou!d be included injuries to the cervical cord. 
The accompanying paralysis of the accessory muscles of respiration predis- 
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poses the patient to pulmonary congestion, and use of ether is properly 
looked upon as injudicious and it is quite feasible to perform an exploratory 
laminectomy without it. 

My purpose in discussing methods of anzsthesia other than those usually 
in vogue has been chiefly to point to ways of reducing such risks as there 
may be attached to operations upon the spine. By attention to such details, 
the mortality has been so reduced that an exploratory laminectomy per se 
has no more attending dangers than an exploratory laparotomy. All told, 
there have been but four operative deaths in my clinic following laminectomy, 
and two of these could not be charged against the operation—one, an acute 
osteomyelitis of the spine in a profoundly septic patient; the other, a grave 
injury to the cervical cord. Of the two remaining deaths both followed 
resection of the posterior roots, one in a defective child of five, the other 
in an adult. 

There are important matters of technic other than the solution of the 
anesthetic to which I briefly allude in closing: an ample exposure implying 
the removal ia the first instance of an adequate number of lamine; X-ray 
identification of at least one lamina before the operation, so that the opening 
corresponds precisely to the location of the lesion; coffer-damming with 
cotton the spaces on either side of the dural flaps to prevent drops of blood 
gaining access to the dural sac, a potential factor in the formation of post- 
operative adhesions; the gentlest manipulation of the cord or roots and the 
stovaine block as prophylactic against shock; minute closure of the dural 
incision with fine needles and silk to prevent the escape of cerebrospinal 
fluid; and careful juxtaposition of each layer muscle, muscle sheath, and 
intervertebral aponeurosis, together with superficial fascia to ensure main- 
tenance of function and the avoidance of disability after the removai of spines 
and lamin. Observing these essential features the performance of a laminec- 
tomy may be resorted to with anticipation of the patient’s recovery in all 
but exceptional instances. 
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THE ADVISABILITY OF TOTALLY EXCISING BOTH PECTORAL 
MUSCLES IN THE RADICAL OPERATION FOR 
CANCER OF THE BREAST * 


By Witty Meyer, M.D, 


or New 


ATTENDING SURGEON TO THE LENOX HILL AND POST-GRADUATE HOSPITALS 


Jupcinc from the recent literature with reference to the two methods 
of radical operation for cancer of the breast, as originally proposed in 
1894 (ANNALS OF SURGERY, 1894, xx, p. 495, and New York Medical Record, 
December 15, 1894), it would seem that the majority of surgeons have 
accepted the excision of the deep tissues from the axilla toward the chest, 
forming the pedicle of the mass alongside the border of the sternum. Many 
of them are also making use of Handley’s addition to the radical operation, 
which consists in extirpating the anterior sheath of the recti muscles in 
the triangle bounded by the ensiform process and upper portion of the two 
costal arches, and necessitates placing the lower (inner) angle of the skin 
incision in the median line, about midway between umbilicus and lower end 
of the sternum, instead of over the sternum close to the inner border of 
the opposite mammary gland. Handley’s addition has the technical advantage 
of giving great mobility to the two skin flaps, which, when reflected widely, 
xpose the seat of the disease, so that their borders usually can be approxi- 
mated by sutures throughout, rendering skin grafting unnecessary. 

However, there is one important point in the technic of the radical opera- 
tion, regarding which there stili seems to exist considerable difference of 
opinion, and that is the question of excising the pectoral muscles in their 
entirety. 

To contribute to the discussion of this question is the object of this paper. 

Anatomy.—The pectoralis major muscle is an adductor of the arm, the 
minor pulls down the shoulder or, when the shoulder is at rest, raises the 
ribs. The major takes its origin in two divisions, from the sternal extremity 
of the clavicle—“ clavicular portion”—and from the anterior surface of 
the sternum and the cartilages of the six upper ribs, often also the aponeurosis 
of the external oblique abdominal muscle—sternocostal—or, briefly, “ sternal 
portion.” The two portions after being enjoined into one broad strong 
tendon, two inches wide, insert on the spine of the major tubercle of the 
humerus, about an equal distance away from the anatomical neck of its 
head. The pectoralis minor takes its origin from the external surface of 
the second to fifth rib and inserts on the coracoid process of the scapula. 

It is probable, that after extirpation of the two muscles, the combined 


* Read before the New York Surgical Society, April 24, 1918. 
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work of the serratus anticus major, teres major and the two rhomboids 
assume their function. Still it is natural that the gross power of adducting 
the arm will be permanently decreased except continuous gymnastic exercise 
of the substituting muscles makes up for the defect. 

The blood supply of the clavicular portion of the major and the beily 
of the minor is derived principally from the rami thoracici of the thoraco- 
acromial artery, the first branch of the axillary artery. Sometimes the first 
of the rami thoracici leaves the axillary artery direct ; it is then called arteria 
thoracica suprema. The sternal portion of the muscle receives its blood 
mostly from the rami perforantes of the internal mammary artery. The 
serratus anticus major muscle and the external portion of the mammary 
gland are fed by the long thoracic artery. 

The veins return the blood as usual to the namesakes of the respective 
arteries. 

The nerves of both pectoral muscles are represented by the anterior 
thoracic nerves, branches of the supraclavicular portion of the brachial 
plexus. It has been stated that the nerve supply of the pectoralis major 
muscle is arranged in such a manner as to produce paralysis of the clavicular 
portion when its sternal position is extirpated with the breast. 

The lymph-vessels of the breast itself—there usually exists an internal 
and an external collecting lymphatic trunk—discharge into one or two glands 
placed on the inner wall of the axilla on the third digitation of the serratus 
magnus. These glands constitute the supero-internal group of the thoracic 
chain of axillary glands. 

The lymphatics of the two pectoral muscles run towards the subclavian 
glands or to the thoracic group of the axillary glands. A further portion 
of the lymph of the pectoral muscles takes its way through the trunks which 
escort the perforantes plexuses and discharge into the glands of the internal 
mammary chain that cluster around the inner surface of the junction of the 
second to seventh rib cartilage and the sternum. Behind the manubrium 
sterni the latter form a mammary truncus, right and left, which empties 
into the thoracic ducts. The lymph-vessels of the anterior mediastinum, on 
either side of the sternum, communicate across the posterior surface of the 
latter. 

Clinical observation and autopsies have shown that this part of the lymph 
current usually becomes charged with cancer cells only at a late stage of 
the disease. 

Besides the two collecting trunks of the breast itself, mentioned before, 
accessory channels are not infrequently met with. There are three of this 
type, the axillary, subclavian and internal mammary ; of these the subclavian 
is the most important one with regard to the subject under discussion. In 
its course now and then lymphatic glands are met with, the so-called inter- 
pectoral and retropectoral glands. I have repeatedly met these glands in the 
course of my work, first in two cases operated upon in the early nineties, 
' when it was customary to remove the pectoral muscles after ablation of the 
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breast, as the second stage of the operation. This finding was one of the prin- 
cipal reasons next to the saving of blood that induced me to leave the space 
between the two muscles undisturbed, and extirpate both muscles together 
and entirely in one mass (see technic of the operation, published in 1894). 
The occasional presence of these glands and the correctness of the operative 
procedure, worked out on basis of this clinical observation, was later corrob- 
orated by Grossmann and Rotter, by experimental and microscopic research 
Grossmann succeeded in three out of thirty subjects, when injecting from the 
mammary gland the lymph-bearing vessels which perforate the great pec- 
toral, in thus making clearly visible a lymphatic trunk, which detached itself 
from the posterior surface of the mamma, then perforated the pectoralis 
major and running between this muscle and the pectoralis minor reached the 
subclavian glands. This trunk was a satellite of the superior thoracic artery 
or of the thoracica suprema (see above), which latter enters into the space 
between the pectoralis major and minor, and showed in its course two or 
three smail glandular nodules. According to Rotter, who, on careful dis- 
section of specimens of cancer of the breast, found this accessory sub- 
clavian channel of Grossmann, these inter- or retropectoral glands exist in 
nearly one-half the cases of breast carcinoma and cannot be recognized with 
the pectoral muscles im situ. 

Rodman observed retropectoral enlarged lymph-nodes in two cases. 

Regarding the lymph current in the two portions of the pectoralis major 
muscle, it is to be assumed that in some individuals there exist communi- 
cating branches. Division of the great pectoral muscle in the groove between 
the two portions necessarily divides, t.e., opens, such lymph-vessels, which 
may be filled with cancer cells. The skin and subcutaneous tissue of the 
two upper quadrants of the breast often discharge their lymph directly into the 
supraclavicular group of glands, the lymph-vessels passing in front of the 
clavicle. 

Further details of this important chapter of lymph-vessel arrange- 
ment and distribution can be found on pages 208 to 227 in “ The Lymphatics ” 
by Delamere, Poirier and Cunéo, translated by Leaf. 

One of the generally accepted laws in operations for carcinoma is to 
keep in reverential distance from the seat of the disease—not to enter the 
infected area if it can possibly be avoided; in other words, work within 
healthy tissue as far as possible, and try to lift out the tumor “en masse” 
with lymph-vessels and lymph-glands. The more completely and in accord- 
ance with anatomical relations this is accomplished, the better the chances 
for a successful and permanent issue of the radical operation. 

Nowhere in the body are conditions more favorable for obtaining such 
a result than with cancer of the breast, provided the case is not too far 
advanced. 

The upper and lower skin flaps properly reflected to the anatomical 
landmarks expose the seat of the malignant invasion. I have come to 
consider the removal of the skin of the entire breast a necessity, and have 
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abandoned the division of the superior flap at right angles to the direction 
of the breast incision toward the middle of the clavicle, as first proposed by 
me in 1894 (Med. Rec., loc. cit.). Some surgeons, among them Parker Syms, 
of New York City, who has done so much for a better understanding of 
this radical operation, still adhere to this part of the original technic. I lay 
great stress upon keeping the knife above the pectoral fascia and forming 
the flaps with as little fat tissue adherent as possible, just enough to eliminate 
all the fear of subsequent gangrene. At the very base of the two flaps 
the exposed fascias are incised parallel with the base line of the skin flaps. 
The fascia covering the latissimus dorsi is usually left alone, as not pertaining 
to the infected area, except the growth has developed in the extension of the 
glandular breast tissue close to the axilla or in an aberrant portion of the 
mamma in this region. In such cases, as Handley particularly points out, 
the deep fascia has to be excised in the deltoid region as well as far backward 
over the surface of the latissimus dorsi. The border of the latter muscle 
forms the posterior landmark for reflection of the lower flap in the uncom- 
plicated case. 

As regards the excision of the deeper tissues, it seems best to com- 
mence with Handley’s addition to the radical operation, namely, the removal 
of the upper portion of the anterior sheath of the to recti. This is often 

“a somewhat bloody as well as cumbersome procedure on account of tie 
firm interwovenness of the sheaths with the linea alba. However, with a 
little patience these sheaths can be lifted in one piece, in conjunction with 
some of the bundles and the fascia covering the serratus anticus major. 
The greater part of the latter’s fascia is also removed and carefully dis- 
sected upward, with such digitations of the muscle as lie in direct contact 
with the deep surface of the breast, until the lowest bundles of the pectoral 
muscles are reached. It seems wise to include in this extirpation also a 
superficial layer of the digitations of the external oblique which arise from 
the fifth and sixth ribs (Handley). During this work properitoneal fat is 
often exposed in the median line. This, however, does not need to make 
us fear the later occurrence of a ventral hernia, even if the recti muscles are 
not or cannot be stitched together in the median line; at least I have never 
seen it. 

If, now, the lower border of the cephalic vein has been clearly exposed 
and followed up toward the clavicle, and thus the deltoid has been separated 
from the upper outer border of the major pectoral within the groove dividing 
these two muscles, and if further, the tendon of the pectoralis major muscle 
has been approached from below by following the lower border of the 
muscle in the axilla upward toward the humerus, the next step is to push 
the closed blades of a large Cooper’s scissors, followed by the surgeon’s 
gloved left forefinger, through the very beginning of the first bundles of the 
pectoralis major muscle, next to its tendon. The primary total division of 
this tendon, then following, makes the extirpation of the entire major pec- 
toral muscle a matter of forced anatomical sequence. Taking the course 
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of the lower border of the exposed cephalic vein as a guide, the knife quickly 
reaches the clavicle. By now taking a gauze wipe and pressing it with the 
left hand on to the muscle fibres in a downward direction, thus putting the 
individual muscle fibres on the stretch, it is a very easy matter for the 
operator to cut through the pectoralis major muscle alongside the lower 
border of the clavicle up to a point somewhat beyond the sternocleido junc- 
tion, without dividing the vessel plexuses below. The latter invariably come 
clearly into view, are caught by two clamps and divided in between. Annoy- 
ing hemorrhage is hardly ever encountered, and can, with some care, always 
be avoided. With the tendon of the pectoralis minor sharply or bluntly 
approached, and then aiso surrounded with the surgeon’s left forefinger and 
divided at the coracoid process, the inferior clavicular region is wonderfully 
well exposed. One horizontal sweep of the knife through the deep fascia 
from the axilla to the clavicle lays open the axillary and subclavian vessels 
and enables us to bloodlessly remove the axillary fat plus glands in one mass, 
the whole always remaining attached to the bulk of the area to be removed, 
a procedure familiar to every surgeon who once has done this excision from 
the axilla toward the sternum. Having clearly exposed and freed the lower 
border of the subclavian vein up to the spot where it dips beneath the clavicle, 
the superior clean excision is finished. The operation, so far, has been 
attended with an extremely small loss of blood. The lymph-vessels of the 
breast as such have remained in “ closed” communication with the corre- 
sponding lymphatic glands in the axilla and subclavicular region. The last 
gland lifted out very near the angle between subclavian vein and chest wall 
is to be handed to the pathologist for immediate frozen section examination. 
If it shows carcinoma, the supraclavicular space is cleaned out at the same 
sitting. This additional operation if required is best done as the last step 
in the course of the radical operation. Thus the pathologist will have time 
for a study of the frozen sections, while the surgeon completes the excision 
of the cancerous breast. All that then remains to be done is the formation and 
division of the pedicle of the mass. In this step, particularly, the principle 
of keeping out of the infected area can be beautifully carried out in the 
type of radical operation that works from the shoulder toward the sternum. 

If the case in hand is an advanced one, the subscapular space is also 
cleaned out, if possible with the preservation of the subscapular nerves. If, 
on the other hand, the case seems to be an early one, this part of the operation 
may be omitted. The blade of the knife is then turned toward the chest 
obliquely within the hollow of the funnel formed by the chest wall and the 
reflected lower skin-flap and, without entering the subscapular fat; the 
superior portion of the fascia of the serratus anticus major muscle is pre- 
pared upward toward the outer border of the pectoralis minor muscle. This 
fascia was incised before, parallel with the base of the lower skin flap, at the 
time when the fascias in the epigastric regions were removed. As soon as 
the bundles of the pectoralis minor are reached, the first assistant takes hold 
of the mass, not with sharp retractors, but with his hands, and lifts it up 


21 


WILLY MEYER 


without exerting any pull whatever. He is merely to support it, as other- 
wise he is bound to strip periosteum off some rib, or, as more frequently 
happens, perichondrium from one or more rib cartilages, which may result in 
cartilage necrosis and delay wound healing. 

Keeping with the knife as closely as possible to the chest-wall, the operator 
will be able to see the perforantes arteries and clamp them before they are 
divided. If cut before clamping, the spurting vessels are also easily caught. 
However, blood thus lost might well be saved. Finally, the muscular pedicle, 
extending in a vertical direction, is amputated with knife or scissors parallel 
with the border of the sternum. 

The decision as to whether the subscapular space should be cleaned out, 
i.e., whether the connective tissue, fat and fascia covering the subscapular 
muscle should be excised, must be left to the individual surgeon. It must 
also be left to his discretion to decide whether or not the supraclavicular 
space should be cleaned of its contents. 

In stripping the fat and connective tissue off the intercostal muscles 
and ribs at and inward from the place where the subclavian vein disappears 
beneath the clavicle, the lymphatic vessels communicating with the nodes 
above the collar bone, of course, have been opened, a fact which may repre- 
sent a disadvantage to the patient. Unfortunately, this cannot be avoided, 
except we make it a rule to divide the clavicle in every case and then try to 
remove the package of lymphatic nodes and vessels below and above in one 
continuous mass. 

From the purely radical point of view, such a demand could be justly 
established. However, we know from experience that carcinomatous in- 
volvement of the supraclavicular glands means death of the patient in more 
than 95 per cent. of the cases. On the other hand, we know that many 
patients have remained perfectly well after the radical operation, for ten 
to twenty years and longer, in fact, have to be considered completely cured ; 
yet the supraclavicular glands were not removed. The point simply is 
that the glands are not often invaded by the disease. Therefore, to add 
typical cleaning-out of the lymphatic system on both sides of the clavicle, 
as a routine measure in the radical operation for cancer of the breast, does 
not appear to be called for, and therefore should not be done. But it should 
be done if there is the shadow of a doubt that the disease has reached the 
neck. The result of the microscopical examination of the innermost infra- 
clavicular gland during the operation, as‘mentioned above, will have to be 
the guide, also the fact whether a tumor in one of the two upper quadrants 
of the breast has become adherent to the skin (see above). Early extirpation 
of the supraclavicular glands at a time when they are not yet adherent to 
muscles, veins and thoracic duct, will certainly greatly improve the prognosis 
of the given case. Additional division of the clavicle must be left to the 
judgment of the individual operator. 

Proceeding in the manner just described, the seat of the disease is not 
entered at any step of the operation, as far as this is at all possible from an 
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operative point of view. The knife works altogether outside of the infected 
area. Both pectoral muscles are completely excised from their insertion to 
their origin; the lymphatic system in and between them is left undisturbed. 
The operation is radical, anatomical and typical. It is feasible within a 
short space of time and can be carried out with comparatively little loss 
of blood. 

The question naturally arises: Why is this complete excision of both 
muscles still a mooted point in the technic of the radical operation for cancer 
of the breast? Why was this method of continuously working with the 
knife outside of the seat of the carcinoma, this possibility of lifting out the 
entire invaded field in its normal, undisturbed anatomical relation, not 
generally accepted from the start, after its proposal in 1894? 

The reasons seem to have been twofold: 

1. Because Halsted, by a peculiar coincidence, published his method 
of radical breast operation from the sternum toward the shoulder with 
preservation of the clavicular portion of the great pectoral muscle and the 
division, dissection and resuturing of the pectoralis minor muscle, simul- 
taneously with the procedure described above, and naturally, the weight 
of his authority turned the scales toward his method of procedure. 

2. Because the total extirpation of both pectorals was considered muti- 
lating and unnecessarily radical by many surgeons. 

To-day, after the plan of the radical breast operation devised and published 
in New York, twenty-four years ago, has been so generally accepted, it seems 
hardly necessary to discuss the objections under No. 2. That the operation is 
neither mutilating nor unnecessarily radical is now generally conceded. 

The preservation of the clavicular portion of the major pectoral muscle 
makes extremely little difference in the cosmetic result. Besides, the operat- 
ing field is later on always covered by the patient’s dress. The functional 
result of the arm, on the other hand, is absolutely perfect. The “ statue of 
Liberty ”’ posture, as I ventured to call the result in 1904, can be obtained 
in every instance. If it is not obtained, this is not the operator’s fault, but 
due to the negligence of the patient in failing to carry out the surgeon’s 
directions for proper exercises. Lastly, it has been stated, as mentioned 
above, that the arrangement of the nerve supply of the pectoralis major 
muscle involves paralysis of the retained clavicular portion after the excision 
of the sternal portion. I cannot speak from personal experience in this 
matter, as I have never left the clavicular portion of the muscle behind. 

Rodman, fearing that stiffness of the arm would result if the muscles 
were completely excised, left their tendon and the nearest portion of the 
major pectoral muscle adjacent to it im situ and cut through this part of the 
muscle’s belly at right angles to its fibres. In view of what has been said 
above, it is difficult to see either the advisability or the necessity for such 
a variation of the operation. All my patients have been satisfied with the 
functional result of the operation, while, of course, the gross power of the 


*See above under anatomy of the lymphatic distribution. 
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arm is reduced in proportion to the muscular mass removed; usually the 
bellies of the substituting muscles, if sufficiently exercised, acquire 
considerable compensating strength. 

It still remains to be proven that the operation is not too radical. To-day 
it is a generally accepted principle to extirpate completely a muscle involved 
in malignant disease, i.¢e., from tendon to its origin. Heidenhain emphasized 
this necessity as early as 1889 in his classical essay “On the Causes of Local 
Recurrence of Cancer after Amputation of the Breast.” ? 

For this reason I also consider it inadvisable to preserve portions of the 
muscle for the purpose of covering the brachial nerve plexus and the large 
blood-vessels, in order to try and avoid by such procedure the later appear- 
ance of neuralgia and cedema of the arm. I have rarely seen persistent 
neuralgia subsequent to the radical operation. Should chronic cedema set 
in later, it can be overcome by dividing the deep fascia in a number of places. 
(W. E. Sistrunk: Elephantiasis Treated by Kondoleon Operation. From 
the Mayo Clinic, Surgery, Gynecology and Obstetrics, vol. xxvi, April, 1918, 
p. 388.) 

The possibility that communicating ‘lymph-vessels exist between the 
two portions of the pectoralis major muscle, and the anatomical fact that 
infected lymph-nodes with afferent and efferent lymph-vessels are encoun- 
tered now and then between and beneath the two pectoral muscles, ought to 
be sufficient proof, it seems to me, to convince the thinking surgeon that 
he cannot be too radical in dealing with this treacherous disease. 

A recent experience brought this home to me most strongly: On examin- 
ing the specimen obtained at one of my latest radical operations for a scir- 
rhus in the upper quadrant of the breast, I found that a small tumor which 
before operation had appeared well movable with the breast in all directions 
had grown in cylindrical fashion perpendicularly through both pectoral 
muscles. The circumference of the cylinder was not larger than a 5o0-cent 
piece. It had grown like a wedge in a sagittal line. When dividing the 
bundles of the minor pectoral muscle below the breast and parallel with the 
surface of the chest in the final stage of the operation, I left a very short 
stump of the pectoralis minor muscle attached to the chest for more con- 
venient preparation of the field for grafting, should a skin defect ensue 
in spite of Handley’s addition.* In view of the findings revealed on closer 
examination of the specimen after the completion of the operation, I regret 
having left this stump. What I should have done is to amputate the pec- 
toralis minor fibres at once with the mass as close to the ribs as possible; 


*Von Langenbeck’s Archiv, 1889, vol xxxix, p. 97. 

*A short stump of the pectoralis minor muscle, about one-sixth to one- 
quarter inch in length, can be safely left behind without fear of courting a local 
recurrence of the tumor. It is a well-known fact that within the belly of the pec- 
toralis minor muscle cancer cells are never encountered, except in far advanced cases: 
What has been found with reference to this muscle are retropectoral lymph- 
nodes. And these, of course, are not met with at the place of origin of the 
muscle over the surface of the ribs, but rather up on the chest, underneath its belly. 
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or still better, I should have resected the underlying portion of the two ribs 
with their periosteum and intercostal tissues. This experience, which I 
have never had before, certainly has taught me to palpate for the lower 
portion of the tumor during the operation, before finally dividing the muscle, 
while working beneath the breast in finishing the radical operation. As 
matters stood in this case, only a thin layer of uninvaded muscle fibres 
separated the infiltrating tumor from the chest wall. The prognosis conse- 
quently is more dubious than otherwise, in spite of the subsequent prolonged 
X-ray cross-firing. 

That the final results of our operations for cancer of the breast have 
been most happily changed since the advent of more radical methods, every 
surgeon knows and recognizes to-day. Most strikingly was this change for 
the better demonstrated to me when, in 1904 and 1907, ten and thirteen years 
after I first carried out the radical operation, I made my first statistical 
collection as regards end results (Jour. Am. Med. Ass’n, July, 1905, and 
Surg., Gyn. and Obstetrics, July, 1907). Whereas at the end of the first 
decade of surgical work from 1884 to 1894 I could not find a single one of 
my patients subjected to breast amputation, still alive, I then could state 
that three (Nos. 1, 2 and 6) of the very first patients in whom I had done the 
radical operation in 1894, 1895 and 1896 were in perfect health. 

No. 4 of the series, who was operated upon in November, 1895, had died 
in July, 1902, of endocarditis, without symptoms of a recurrence of the 
cancer (coroner’s case). 

Nos. 1 and 2 of that series are alive to-day (1918) and cured of their 
cancer, as proven by recent personal examination. No. 6, operated upon 
in 1896, lived sixteen years after the operation and then succumbed to senile 
marasmus. 

Of course, personal statistics do not prove much for or against a type 
of operation, as far as a cure of the malignant growth or prolongation of 
life is concerned, if the surgeon does not select his cases, but operates as 
they come along, refusing operation only if the disease has too far advanced. 
After all, it is the so-called virulence of the agent that produces cancer 
which determines the final result of our surgical work. That this agent will 
yet be proven to be a parasite, similar to the spirocheta pallida in syphilis, 
or a microbe, is my personal belief. 

But it stands to reason that by keeping entirely outside of the seat of 
the disease,—a procedure that certainly appears possible in cases of cancer 
of the breast that come to operation at an earlier stage of the trouble,— 
we shall have done our share in preventing not only local or regional recur- 
rence, but perhaps also metastasis. 

Of course, some surgeons may say: “ I have never removed the clavicular 
portion of the great pectoral muscle and have always left the minor behind, 
and yet from 30 to 40 per cent. of my patients have lived three, five and 
more years after the operation without recurrence.” However, the point 
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in question is not: because Case X and Y got well after the radical operation 
without complete excision of the two muscles, therefore such excision is 
unnecessary. The question rather is: How many of the patients may ave 
developed regional recurrence and metastasis because the space between 
the two portions of the pectoralis major muscle and particularly that between 
the pectoralis major and minor was entered with hands and instruments dur- 
ing the operation, and portions of the muscle were left behind? 

The total extirpation of both pectoral muscles in their undisturbed and 
uninvaded anatomical connection and relation to the breast, as above de- 
scribed at length and also originally set forth in the author’s previous articles 
on the subject (Joc. cit.), offers an additional safeguard not only against local 
and regional recurrence, but in all probability also against metastasis. 

The total extirpation of both pectoral muscles in every case of radical 
operation for cancer of the breast, certainly is logical and, as a surgical 
procedure, clearly indicated, particularly in view of the possible lymphatic 
arrangement. The author therefore holds that it should be generally adopted. 
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THE INTERRELATION OF STASIS, PTOSIS AND INERTIA 
OF THE INTESTINAL TRACT* 


By J. CuristopHer O’Day, M.D. 
or Hawa 
(FORMERLY OF PORTLAND, OREGON) 


THE interrelation of stasis, ptosis and inertia of the intestinal tract is not 
a close one. That stasis and ptosis have been observed in such intimacy as to 
warrant the conclusion that a relationship might exist between the two will 
be admitted, but as a matter of fact, the association is so infrequent that 
rightfully it may be regarded as the exception proving tne rule that the two 
are seldom depending, one pon the other. This statement is made as the 
culmination of research and study carried on at odd intervals within the past 
ten years and in which have been included the conclusions of others who have 
given adequate time and thought to the subject. Conspicuous among those 
from whom my best notions of enteric stagnation and visceroptosis have been 
derived are: Robert C. Coffey, Kenneth A. J. MacKenzie, Miles F. Porter, 
A. E. Rockey, J. Rilus Eastman, W. J. and C. H. Mayo, Sir Arbuthnot Lane 
and my former teacher, the late lamented John B. Murphy. 

When disappointment was the ultimate result of what, at the time, 
seemed to be faultless reasoning and deductions, and accumulated experience 
forced the relinquishment of methods previously extolled as correct, our 
pride was greatly relieved when it became known that we were a small group 
of many who likewise had been similarly affected. However, as the open 
confessions came in, confessions of failures, mind you, from the great 
number, it was observed that a given percentage of cures had obtained. 
When interpretation of this percentage of cures was finally established, the 
whole affair immediately fell under a class distinction which readily divided 
itself under three heads, namely: visceral-stasis, visceroptosis and visceral- 
inertia. With the first of these, surgery was given a permanent place. 

When intestinal stasis was the paramount interest of the world’s surgery, 
confusing of the above three was responsible for many of surgical failures 
during the initial attempts at solving the problem. 

But during those days when so many of us were blundering about it 
because of the confusion in our minds relative to the subject, the entire 
experience might have been most contrite had it not brought forth the facts 
which henceforth were to enable us to determine the cases that were surgical 
and those that were not, returning us, so to speak, to that happier time when 


* This paper was to have been read at the 1918 Annual Meeting of the Oregon 
Medical Society in June, but it became the wish of the programme committee to secure 
an exclusive non-membership programme. At their request and as a member of the 
Oregon Society, I cheerfully withdraw from the original schedule—J. Chris. O’Day. 
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our knowledge of bowel stagnation had not been muddled by the inclusion 
of visceroptosis and visceral-inertia. 

At that time, intestinal stasis was generally, and I may add, correctly, 
understood to be the result cf some local interference with norma! peristalsis. 
We also had definite notions as to where such interference was most likely to 
take place. Beginning with the pylorus, then reckoning downward, we 
enumerated duodenal-jejunal junction, ileocecal opening, and the colon 
itself. To these, R. C. Coffey added the junction of the first and second 
portion of the duodenum which corresponds to the position of the hepatic 
vessels and ducts. We also recognized another fact. It was this. No 
matter where the point of origin, the whole scheme of intestinal motility 
becomes embarrassed in such a definite way that the ultimate delivery into 
the colon is inadequate to its absorbing and propelling function. 

In approaching the consideration of stasis arising within the colon ex- 
clusive of neoplasms, adhesions or cicatricial narrowings, our notions may 
serve us better if we briefly include the anatomy of this viscus. I have in 
mind its individual sacculations. The longitudinal muscular fibres of the 
colon, instead of making up a continuous layer around the gut, have, as is 
known, been arranged into three distinct bands (tenie coli), and being 
shorter from end to end than the total length of the gut, form in the 
arrangement of their attachments the foldings which hold the intermediate 
saccules (Fig. 1). When these bands are divided, the colon assumes a 
uniformly cylindrical form and becomes extended to its full length. Our 
observations during our experiments brought us to the conclusion that these 
sacculations are as essential to the motility as they are to the function of 
absorption (Fig. 2). 

Our first experiments on animals proved quite disappointing. Oblitera- 
tion of the saccules by forceful stretching was always followed by a fatal 
peritonitis, and while marked stasis was presently established the infection 
which also followed the experiment prevented the drawing of correct con- 
clusions as to the part actually played by the destruction of the saccules alone. 

When partial obliteration of the saccules was induced by gentle manipu- 
lations of the longitudinal bands, peritonitis did not ensue, and here we drew 
the conclusion that to whatever extent the stretching of the longitudinal 
bands approached annihilation of the saccules, stasis of the colon, to a pro- 
portionate degree, will result. 

In a series of seventy-five skiagraphs taken by Dr. J. Phillip Tamiesie, 
of the Portland Diagnostic Laboratory, it was demonstrated that individuals 
with long, flat and slender abdomens gave pictures of apparent visceroptosis. 
Yet not one of this group had suffered from constipation, although the trans- 
verse colon of some draped well into the pelvis. In all of these cases, well 
marked sacculations were observed in convincing contrast to those of a 
second series where, with histories of chronic constipation, or colonic stasis 
if you like, the saccules were but illy definable. 

In following up this work, we brought ourselves to believing it would be 
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Fic. 3.—Coff--"« method of reducing and fixing mobile cecum and ascending colon in place. 


well defined saccules. 


Fic. 4.—Semidiagrammatic illustration of the drag on the superior mesenteric vein on the 
and the inferior mesenteric vein on the splenic vein resulting from enteroptosis. (K. A 
The Rédle of the Movable Kidney in Intestinal and Vascular Stasis.) 
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Fic. 6.—The operation completed of widening the upper and narrowing the lowgfabdomen, as proposed by 
Coffey (semidiagrammatic). 
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reasonably safe to exclude colonic stasis, per se, when the saccules are intact. 
A case in point where gastrojejunostomy and later a Lane ileosigmoidostomy 
had failed to relieve, and notwithstanding ptosis of the transverse colon, 
from the well-marked saccules, it was argued that the point of stagnation 
was higher, as indeed operation for the third time proved. A Meckel’s 
diverticulum adherent to the posterior parietal peritoneum had, by a drag on 
the ileum, narrowed its lumen into a considerable degree of obstruction. 

There is another cause of colonic stasis. It is one that seems to be fre- 
quently overlooked. The colon without anchorage or the so-called cecum 
mobile. Coffey, in his exhaustive treatise, “ The Principles Underlying the 
Surgical Treatment of Gastro-intestinal Stasis” (Surgery, Gynecology and 
Obstetrics, October, 1912), shows this anomaly to be the result of an incom- 
plete rotation and fusion of the ascending colon into place. 

His original method of suturing such coli (Fig. 3) gives very satisfactory 
results, providing no harm has been imposed upon the sacculated arrange- 
ment, in which case we incline to the teaching of J. Rilus Eastman by 
anastomosing the head of the free caput coli to the sigmoid. The actual 
cures which Eastman’s coliosigmoidostomy brought to six of our cecum 
mobile cases prompted us to substitute this procedure for the ileosigmoidos- 
tomy of Lane when having to deal with other forms of colonic stasis. By 
dividing the peritoneal fastenings externally, or directly opposite the blood 
supply, the normally fixed ascending colon is readily mobilized and trans- 
posed inward and downward to effect the anastomosis. 

From a number of Lane “ short circuits,” the records of which were 
furnished by several surgeons who had had experience in performing this 
operation, we were induced to conclude that the improvement which follows 
is not an enduring one. Transplanting the ileum without bringing with it 
the ileoczecal valve permits of a regurgitation which sooner or later will 
bring about a divulsion of its scanty musculature and thereby produce the 
very thing the original operation was hoped to cure. 

The principle promulgated by Mr. Lane, however, will endure because it 
is good and sound, and if his earlier work had beer better understood fewer 
criticisms would have been directed against this very valuable and instructive 
procedure. The key-note of this principle may be struck in nine words— 
t.e., never short-circuit the colon unless it is stagnant!—and once we catch 
the trick of recognizing the dividing lines between stasis, ptosis and inertia 
of the intestinal tract, no puzzle will confront us when determining whether 
or not a short-circuiting operation should be performed. 

Indeed, is it not the very same principle with which we deal when we 
short-circuit the stomach into the jejunum in the presence of a gastric stasis 
resulting from a pyloric obstruction? It is when the entire musculature of 
the bowel is inert that we must become impressed with the uselessness of 
surgery, for with no segment more inert than the others, no point exists 
around which a short-circuit can relieve the stagnation, for it is a-general one. 

With low peptic ulcer, pyloric ulcer or stenosis, duodenal ulcer or its 
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sequela, cicatricial narrowing, gastrojejunostomy restores the function, but 
with gastric stasis because of an atony or inertia, the same operation is useless. 

In discussing Lane’s ileosigmoidostomy, I heard Dr. J. B. Murphy make 
this remark: “ When this bugaboo, ptosis, is eliminated from discussions on 
intestinal stasis, we will realize that Mr. Lane deals only with facts!” 

When, in 1915, I was honored with the presidency of that year’s mid- 
summer meeting, great interest attached to the meeting because of the men 
secured to discuss this very topic. On one point there was a general agree- 
ment. Consentaneously it was expressed that too many Lane short-circuits 
were being performed by men who had evidently failed to recognize the 
principle that was at stake. Professor Kenneth A. J. MacKenzie was of 
the opinion that too many were attempting surgery through the lure of 
mechanics, for at his clinic he had, several times, found it necessary to undo 
ileosigmoidostomies that had been performed with an apparent disregard for 
the principle involved. He spoke of it as his “ unscrambling ” operation. 

Dr. A. E. Rockey, reporting several short-circuiting operations from 
which he had obtained the very best results, gave as the means of his 
success a strict observance of the rule laid down by the author of the proced- 
ure, to wit, “‘ Unless you are thoroughly satisfied that the cause of the stasis 
lies between the caput coli and the sigmoid, do not perform any short- 
circuiting operation.” 

From a number of experiments carried on in the laboratory of the 
Medical Department of the University of Oregon under the direction of 
Prefessor K. A. J. MacKenzie and which were referred to in his excellent 
paper, “ The Role of the Movable Kidney in Intestinal and Vascular Stasis,” 
he gave as his conclusion that, “As long as the intestinal lumen is preserved 
in its integrity, splanchnoptosis, even when far advanced, wiil not catse 
stasis, and that normal and even abnormal flexures of the intestines under 
like conditions, its lumen being intact, will not tend to the delay of the 
fecal current and cause stasis.” 

One interesting and striking feature of his work was seen in his 
original scheme of demonstrating how visceroptosis produces a venous stasis 
within the mesentery and which in turn strangulates the flow of chyle into 
the thoracic duct, gradually bringing on a degree of starvation, eventually 
recognized in the disappearance of the normal fat deposits of the body. 

Early in my own work, I reported before the Mississippi Valley Medical 
Society three cases of intestinal stasis caused by an inflammatory narrow- 
ing of the ileoczecal opening. These three cases I had relieved by inserting 
a McGraw rubber ligature through the upper angle of the junction of the 
ileum and the colon, then burying the work beneath a double row of 
Lembert’s sutures. 

Within the year which followed each of these operations, the stasis 
recurred with all of its original obstinacy. In one that submitted to a 
second operation, it was assumed that the return of the stasis was depending 
on an extreme dilatation which had occurred over several feet of the lower 
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ileum. This lesson impressed us greatly with the importance of the function 
of the ileoczcal valve. Visceroptosis, of itself, is never an initial lesion, and 
because a skiagraph happens to show a dip that had been denied our previous 
notion as to just how the viscera should appear is a poor excuse for our 
proclaiming “ ptosis!” This error has been a common one. Indeed, it was 
this very error my former teacher, Doctor Murphy, had in mind when he 
spoke of visceroptosis as a bugbear in discussions on intestinal stasis. 

Visceroptosis with a pathology has a history that is not confusing. It is 
the history of a prolonged overstretching of the wall of the lower abdomen. 
Inevitably pot-belly must follow, and then comes the first cause of the drag 
upon the mesentery which must continue in obeying the laws of gravity until 
veins and lacteals become included to the degree of strangulation and, as 
demonstrated by MacKenzie (Fig. 4), leads insidiously to that unavoidable 
starvation that is characterized by the disappearance of the body’s fat. 

These are the very cases for the correction of which Coffey devised his 
unique operation of narrowing the lower and widening the upper abdomen 
(Figs. 5 and 6), and, as practised at his hospital, they represent the class of 
cases where the combined methods of rest in bed, forced feeding and, lastly, 
surgery produce the greatest good. Elevating the foot of the bed enough 
to induce the viscera to gravitate toward former relations relieves the pull 
on the mesentery, and once the drag is relieved, the portal and chylic circu- 
lation becomes adequate to the needs of a readjustment of the physiology of 
digestion together with the proper assimilation of its products. 
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OBLITERATION OF THE COMMON BILE-DUCT 
FOLLOWING OPERATION 


CURED BY AN HEPATICODUODENOSTOMY 


By Moses Benrenp, M.D. 


oF PHILADELPHIA 


Less than fifty cases have now been reported of injury to the common 
bile-duct durirg the operation of cholecystectomy. The duct is in all prob- 
ability injured quite often, but the cases are usually not reported by the 
operator who has had the misfortune of inflicting traumatism to the duct. 
The case that the author operated upon was primarily performed by a master 
surgeon. This bears out the statement made by a recent writer that even the 
most competent operators have transgressed on this important structure. 

Apropos of the consideration of this subject the best .nethod of perform- 
ing a cholecystectomy must be considered. Major Seelig recently advocated 
the removal of the gall-bladder from above downwards. This method has 
its place but it is limited to much distended gall-bladders where we do not 
wish to aspirate its contents first. The great objection to performing the 
“ retrograde ” operation as compared to the popular operation is the annoy- 
ing oozing from the liver surface which masks the field of operation. 

The logical method whenever possible, and this can be done in the 
majority of cases, is tu attack the blood supply first at the cystic duct. This 
is usually easily performed with the proper exposure of the cystic duct and 
artery. Individual hemostats are placed on these structures. To attack the 
blood supply at its source is the best procedure in any operation. This is 
exemplified in the Rodman operation for removal of the breast, in goitre 
operations, in operations for the removal of the tongue, in hysterectomies, 
gastrectomies and a host of other operations. 


The patient, whose operations we are about to discuss, was admitted 
to the Jewish Hospital June 16, 1916. She was intensely jaundiced and 
complained of uncontrollable, intense itching, especially at night. Some 
pain and tenderness were present in the right hypochondriac region. 
A year ago she was operated on in another hospital for gall-stones. She 
was drained for three months after a cholecystectomy, following which 
she felt well for two months. She then developed chills and fever, 
vomiting and jaundice. Appetite became poor, the stools were con- 
tinually clav colored. She lost sixty pounds in weight since her opera- 
tion a year ago. 

Her previous history shows that she has never been sick before the 
first operation. Aside from her eight pregnancies, she has never been 
in bed for any sickness. Her family history is unimportant. “ Prior 
to the first operation she complained of pain in the right hypochondriac 
region for four years. On two occasions she had chills. She was never 


32 


~ 
“se 
= 


Showing anastomosis of duodenum to hepatic duct. 
cholecystectomy. 


4 Wey 
/ “a | 
A) 
| ‘ 
‘as 
ed 
As 
e 
. 
. 


5 
4 
F 


atheters and 


15 per cent. thorium ir 
kidneys, pelves and ureter 


4 
| 
: AVE. 
p74 
: 
‘ 
ae. 
| 


= 
re 
. 
\g 
| 


OBLITERATION OF THE COMMON BILE-DUCT 


jaundiced, but her skin was sallow. At operation the gall-bladder was 
adherent, caused by many adhesions. The common duct was probed 
and found patulous. This is important in the light of the findings of 
the second operation. The gall-bladder and appendix were removed.” 

In the case reported after making the usual incision to the right of 
the median line the common duct could not be found. With a hypo- 
dermic syringe, bile was located high up under the liver in the region of 
the hepatic duct. This portion of the duct was greatly dilated. Upon 
opening the place where the needle discovered bile, we were unable to 
pass a probe downwards, but it passed easily in an upward direction. On 
account of the destruction of the common duct it was decided to 
anastomose the hepatic duct to the duodenum. While the common 
duct could have been reconstructed it was thought that a hepaticoduo- 
denostomy would give a better result with less chance of leakage. 
This was accomplished with difficulty on account of the high position 
of the hepatic duct under the liver. The technic as followed in a gastro- 
enterostomy was used here with the exception that a rubber drainage 
tube was placed in the anastomotic opening. 

Following the operation, the patient remained jaundiced for some 
time and the itching continued for weeks, even after her discharge from 
the hospital on September 3, 1916. Clay-colored stools continued until 
the eleventh day after operation, when the first brown stool was passed. 
On the twelfth day, the first yellow stool was seen and this continued 
ever since. 

Notwithstanding the character of the stools, which indicated that 
bile must be flowing through the anastomotic opening, the patient re- 
mained jaundiced, the intense itching continued, which, however, proved 
later to be a habit as a result primarily of a pathological condition, On 
the twenty-first day a second operation was performed. After separat- 
ing and dividing adhesions the site of the anastomosis was reached and 
seemed to be in perfect condition. The anastomosis was tested with an 
hypodermic syringe to note the presence or absence of bile. After 
confirming its presence a T-tube was inserted to insure its patulousness. 
Following this procedure quantities oi bile and duodenal contents were 
drained away. The T-tube was removed in ten days. Fifteen days 
after the second operation the patient had a chill coincident with vomit- 
ing. After this her convalescence was uneventful. In the past year 
the patient has gained over fifty pounds and appears to be in the best 
of health. 

In conclusion, the possibility of injury to the common duct must 
always be borne in mind, especially since this accident has happened to 
surgeons of unquestioned ability and large experience while doing a 
cholecystectomy. 
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CLONORCHIS SINENSIS INFECTION OF THE GALL-BLADDER 
AND BILIARY PASSAGES* 


By Frep C. Watson, M.D. 
or Lexineton, TENN. 


THERE are several species of liver fluke which may infect the gall-bladder 
and biliary passages of man, but only two are considered of much importance, 
the Clonorchis sinensis and the Clonorchis endemicus. They are so similar 
that for a long time they were generally thought to be the same parasite. 

History and Geographical Distribution.—Clonorchis sinensis was discov- 
ered almost simultaneously by MacConnell, in India, and MacGregor, in 
Mauritius, in 1874. In each instance the parasite was found at necropsy 
in the liver of a Chinese patient who had died of an obscure liver disease. 
It is widely distributed throughout the Orient and is particularly common 
in China and Japan. In certain districts of the latter country, Katsurada 
is generally quoted as having found the ova in the feces in from 56 to 67 
per cent. of the population. Park, in 1890, first discovered this parasite in 
the United States, during an autopsy on a Chinaman. Numerous cases have 
been reported since. Gunn, in a comparatively recent article, draws our 
attention to its prevalence in the United States and emphasizes the danger 
to the public health resulting from its importation. This writer examined 604 
Chinese on their arrival at San Francisco and found 125, or about 20 per cent., 
infected. Eighty-two sick Chinese, residents of California, were examined, 
and the infection demonstrated in over 29 per cent. Thirty-two sick Japanese, 
likewise residents of California, were examined, and four found infected. 
The infection has also been reported from Canada. Querens has quite 
recently described a case from Cuba. As far as we have been able to deter- 
mine our case is the first to be described from Panama. 

Description of Parasite -—‘ Clonorchis sinensis measures from 10 to 20 
mm. in breadth; it is oblong, narrow, flat and somewhat pointed anteriorly, 
reddish in color, and nearly transparent (Fig. 1). The oral sucker is larger 
than the ventral acetabulum, which is situated almost on the border between 
the first and second fourths of the body. The cuticle has no spines. The 
pharynx is globular and short, the cesophagus is slender and 0.17 mm. long. 
The bifurcation of the intestine is nearer to the oral than to the ventral 
sucker. The intestinal ceca are simple, slender, and extend almost to the 
posterior end of the body. The genital pore opens on the middle line imme- 
diately in front of the acetabulum. The testes are branched and situated in 
the posterior portion of the body, one behind the other. The ovary is tri- 
lobate and anterior to the testes. The uterus is moderately developed, and 


* Read at the One Hundred and Thirty-eighth Meeting of the Medical Association 
of the Isthmian Canal Zone, October 19, 1917. 
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its coils are anterior to the genital glands. The vitellaria are moderately 
developed and occupy about the middle third of the body. The eggs are 28 to 
30n in length by 15 to 17p in breadth, operculated, almost black in color, 
and contain a ciliated embryo” (Manson). 

Occasionally the embryo may be seen escaping from the egg through the 
little lid at the top; after the escape of the embryo the lid may remain raised 
or become detached from the egg. 

Mode of Infection—Infection probably occurs through the alimentary 
tract by means of contaminated food or drink. The life history of the human 
flukes has not been definitely established, but it is thought that certain species 
of water-snails and fresh-water fish act as intermediate hosts. The custom 
of eating raw fish in Japan probably accounts for the prevalence of the infec- 
tion in that country, while in China the almost universal habit of using human 
excreta as a fertilizer for vegetables is probably largely responsible for its 
prevalence there. 

Pathogenesis.—Opinion differs as to the pathogenicity of Clonorchis 
sinensis. According to Stitt, many physicians in China attribute little if any 
pathogenic importance to it. Many observers, however, claim that its 
entrance into the body is followed by certain changes which nearly 
always prove fatal. These changes are referable chiefly to the gall- 
bladder and biliary passages, the parasite gaining entrance to these structures 
either by direct penetration of the bile-ducts or by way of the portal circu- 
lation. The gall-bladder and its ducts may be inflamed, uniformly dilated and 
thickened. Diverticulation of the ducts may occur, the pockets reaching the 
size of a filbert and containing many parasites. The parasites may com- 
pletely occlude the ducts and cause retention and absorption of bile. 
Cirrhosis may occur. 

Symptomatology.—There are no characteristic symptoms. The general 
course of the disease is, as a rule, chronic, existing for months or years 
before the general health becomes markedly impaired. Irregular pains, 
severe at times, may be felt in the epigastric and right hypochondriac regions. 
Nausea and vomiting usually precede or accompany the pains. Jaundice 
varying in degree is quite constant and is recurrent. The liver is generally 
enlarged and tender, the enlargement and tenderness being more pronounced 
during the attacks of jaundice and pain. The spleen may be enlarged. 
Fever may be present. The appetite is variable. The bowels are at first 
constipated. In advanced cases dysenteric symptoms develop and lead to 
exhaustion and death. Cachexia, oedema of the legs and ascites are also 
noted in late cases. The blood changes are not characteristic. A moderate 
eosinophilia has been noted in the reported cases. Likewise a moderate 
reduction in the red blood-cells and hemoglobin. 

Diagnosis ——The diagnosis is made by finding the characteristic ova in 
the feces. The infection should be suspected in all Orientals presenting 
vague and indefinite gastric and hepatic symptoms and a careful micro- 
scopical examination of the feces made. 
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Prognosis—The prognosis is unfavorable as a rule. Recovery may 
sometimes follow the evacuation of bloody slimy stools containing large 
numbers of the parasites. 

Treatment.—The prophylaxis of this infection is very important. All 
measures usually recommended for the prophylaxis of intestinal parasites 
in general should be rigidly observed in all localities where Clonorchis 
sinensis is known to exist. Fresh-water fish and mollusks should not be 
eaten unless thoroughly cooked. To prevent its further importation into 
the United States, a microscopical examination of the feces of all Orientals 
seeking admission should be made and if the infection is demonstrated they 
should not be allowed to remain. The treatment is very unsatisfactory. 
Male fern and other well-known anthelmintics are of little if any value. 
Salol has a reputed value in the analogous liver fluke disease of sheep and 
may be beneficial in this condition. It should certainly be given a trial. 
If the biliary ducts are occluded by the parasites producing cholangeitis 
and pericholangeitis, operative drainage of the biliary system should be 
instituted, but the relief afforded may be only temporary. 

In twenty-four to forty-eight hours after cperation, anthelmintics may 
with safety be administered through the drainage tube, as was done in 
our case. 


Report or CaseE.—The following case occurred during the writer’s 
recent service with the United Fruit Company at Bocas del Torro, Re- 
public of Panama: Akee Lee (case history No. 9247), male, Chinese, 
merchant, aged forty-three years, a resident of Panama for the last 
twenty years. Was first seen on February 21, 1917, in consultation 
with Drs. Paul Osterhout and I. W. McLean, when the following 
symptoms were noted: Sharp, lancinating pains in the epigastric and 
right hypochondriac regions with radiation to the right shoulder 
blade. There was nausea and vomiting and considerable prostration. 
Examination revealed marked tenderness over the upper abdomen, par- 
ticularly over the gall-bladder region. There was moderate enlarge- 
ment and tenderness of the liver. Considerable jaundice was present. 
The temperature was 99° F.; pulse, 120; respiration, 26. A blood 
count showed 15,000 leucocytes, polymorphonuclears, 82 per cent. ; 
S L., 8 per cent.; L. L., 4 per cent.; eosinophiles, 5 per cent.; transi- 
tionals, 1 per cent. The urine contained bile. The stools were 
light brown in color. A history of similar attacks during the past three 
years was elicited. The attacks usually come on every two or three 
months and last for about two weeks. Jaundice is always present and 
gradually disappears upon the subsidence of the pains. In the inter- 
vals between attacks there is general malaise and disinclination for 
work. He was admitted to the hospital for operation, but as improve- 
ment began, this was refused. On March 13, 1917, a typical attack of 
jaundice and pains returned, patient was re-admitted to the hospital 
and operation performed the next day. 

Operation —Ether anesthesia. Bevan incision. There were a few 
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adhesions about the gall-bladder and adjacent viscera. Upon separating 

these the gall-bladder was found to be very much thickened, somewhat in- 

flamed and quite tense. On aspiration a watery, slightly bile-tinged 

fluid was obtained. This had a peculiar sickening odor and contained 

numerous small bits of black material which upon microscopical exam- 

ination proved to be the ova of Clonorchis sinensis and mucus. Five ; 
small stones were removed from the gall-bladder. There was con- 
siderable thickening of the cystic, hepatic and common ducts which at 
the time we were unable to account for. There were no stones in the 
ducts. As prolonged drainage seemed desirable a rubber tube was 
sewed to the walls of the gall-bladder, no attempt being made to secure 
inversion of the peritoneal coat. 

Postoperative Course—The drainage for the first few days was 
rather profuse and contained numerous small, dark plugs which were 
quite offensive. These consisted almost entirely of ova. One embryo 
about two-thirds grown was recovered on the second day. On the 
third day, the patient was turned on the abdomen for a few minutes 
in order to empty the gall-bladder. Fifteen cubic centimetres of 
pelletierine (Tanret) were then introduced directly into the gall- 
bladder through a small glass funnel attached to the rubber drainage 
tube. A clamp was then placed on the tube and the medicine allowed 
remain for one hour. One adult worm was recovered as soon as the 
clamp was removed and two the next day. The same sized dose of 
pelletierine was given by mouth, followed one hour later. by an ounce 
and a half of castor oil. The stools and drainage material contained 
many eggs butno worms. On the sixth day, 45 minims each of glycerine 
and the oleoresin of male fern were given by gall-bladder and the same 
sized dose by mouth. One hour later, castor oil one and a half ounces 
was given by mouth. No worms were recovered. On the ninth day one 
adult worm was found in the drainage from the gall-bladder. The 
patient was discharged from the hospital April 2, 1917. The operative 
sinus closed nineteen days later. 

After leaving the hospital the patient showed gradual improvement. 
This, however, was only temporary. On June 4, 1917, he developed an 
attack of jaundice and pains and was re-admitted to the hospital. His 
temperature at this time was 102° F.; pulse, 128; respirations, 24. The 
stools contained a few ova. Salol 10 grains t.i.d. was given. The tem- 
perature reached normal two days later, but slight pains and jaundice 
were still present. Diarsenol 0.4 gramme was then given intravenously. 
Improvement followed. Two weeks later patient sailed for China. For 
this reason we are unable to state his present condition. 


In conclusion I wish to thank Col. F. F. Russell and Dr. H. C. Clark, 
of the Board of Health Laboratory, Ancon, Canal Zone, for their assistance 
in the identification of the parasite; Mr. H. L. Dunn, for making the 
photomicrograph, and Dr. W. E. Deeks, General Superintendent, Medical 
Department, United Fruit Company, New York, for permission to publish 
the paper. 
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A CONTRIBUTION TO THE KNOWLEDGE OF FUSED KIDNEYS 


By Bensamin Lipsuutz, M.D. 
OF PHILADELPHIA 
CORINNA BORDEN KEEN RESEARCH FELLOW OF THE JEFFERSON MEDICAL COLLEGE 
AND 
CLARENCE Horrman, M.D. 
oF PHILADELPHIA 


INSTRUCTOR OF ANATOMY 


(From the Daniel Baugh Institute of Anatomy of the Jefferson Medical College, 
Philadelphia) 


ABNORMALITIES in the number and position of the kidneys have been 
noted since ages. Aristoteles mentioned a unilateral kidney defect. Mal- 
formations of the kidneys are relatively frequent and there is present in 
the literature of the past one hundred years a large number of observations 
of kidney anomalies with and without fusion. It is, however, the purpose 
of the writers to limit and confine their observations solely to fused kdneys. 

There is no distinction or attempt at classification of the various types 
of fusion as they are included under the general heading of fused kidneys. 
The terms, sigmoid kidney, dumb-bell kidney, disc-shaped kidney, etc., are 
of common occurrence in the literature. They merely represent various types 
of fusion and depend essentially upon the site and size of the connecting 
mass or isthmus between the two kidney masses. The several types of fused 
kidney represent various grades of the same process. These will be more 
fully considered in the discussion of the embryology of this anomaly. The 
type of fused kidney most commonly found is the so-called horseshoe kidney. 

The horseshoe type of fused kidney includes every abnormal kidney 
formation wherein both kidneys are united by a large or small bridge of tissue 
either fibrous or parenchymatous. This fusion is usually in the region of 
the lower poles and along the medial surface, rarely in the region of the 
upper poles. 

There are frequent reports in the literature of the occurrence of fused 
kidneys. The range of variation in the frequency of the occurrence of this 
anomaly, as reported by different authorities, is as follows: 

Roth in 1630 sections found 5 fused or horseshoe kidneys, in this series 
there were 832 males (2 cases) and 798 females (3 cases). Morris in the 
observation of 18,244 sections found the anomaly 19 times. Balowitz in 617 
sections observed it 3 times; Prendelsberger in 1344 sections, 6 times. 
Among 6200 autopsies performed at the Pathologic Institute at Berlin, from 
1897 to 1900, this anomaly was found 6 times. Socin observed 5 cases in 
1630 autopsies. Nauman in 10,177 sections at Kiel, between the years 1873- 
1888, found 100 cases of congenital anomalies of the kidneys; horseshoe 
or fused kidney was present in .18 per cent. of the cases observed. The 
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postmortem records of the Guy’s and the London Hospital, as well as those 
of the Victoria Hospital for Children, aggregating 13,505 postmortems, dis- 
closed 16 cases of this anomaly. All these hospitals showed the same pro- 
portion in the occurrence of fused kidneys—1-620 cases. It is worthy of 
note that in the latter series the males show an unusual predominance over 
females in the occurrence of fused kidney—14 males and 1 female ; concavity 
downward 10; upward 2; ureters in front 5; and in back 2. 

The important statistics reported in the literature as to the frequency 
of the occurrence of fused kidney are stated in the following table: 


No. of bodies No. of fused Proportion of 
examined. kidneys found occurrence. 

617 3 1-203 
Herman and Fetteroff ............... 2,479 3 1-826 
3,000 6 1-506 
Lipshutz and Hoffman ............... 42 3 I-14 
dan ows 18,244 19 I-1000 
1,344 6 1-224 
1,630 5 1-326 
1,600 I 1-1600 
Postmortem records of Guy’s, London 

and Victoria Hospital for Children. 13,505 16 1-844 

70,502 105 1-671 


The above statistics were collected from the most authentic and authorita- 
tive sources obtainable. They, however, do not include the report and 
description of cases reported singly, which are found scattered through the 
literature. The isolated cases have less value in ascertaining the range of 
variation in the frequency of the occurrence of this anomaly. 

In the aforementioned reports of 70,502 bodies, there were 105 horseshoe 
kidneys—1-671 cases. The male subjects show a marked predominance over 
females in the frequency of the occurrence of fused kidneys. 

The present study embraces the description and detailed consideration 
of three fused kidneys, which were found in a series of 42 bodies at the Daniel 
Baugh Institute of Anatomy of the Jefferson Medical College. The unusually 
high frequency of the occurrence of this anomaly—7.2 per cent. in the 
subjects studied is the highest found by the writers in the literature—is so 
strikingly at variance with the above-stated proportion of occurrence, that it 
forms the most interesting result of this study. 


Case I.—This specimen (Figs. 1 and 2) is that of an adult male and is described 
in situ. It consists of two irregularly shaped lateral masses with a large well-marked 
caudally-placed connecting bar, i.c., with the concavity cephalic. 
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Right Kidney Mass.—The right kidney mass is smaller than the left and is 
irregular and V-shaped. Its caudocephalic diameter (length) is greater than the 
transverse (width). The transverse connecting band between the two kidney masses 
blends indefinably with the lower poles of each kidney mass. The cephalic pole is 
approximately one-third the size of the lower pole and is thinned out at the mesial 
border for the hilum. The dorsal surface is smocth, while the ventral surface is 
hollowed in its central portion to form the hilum. The ventral lip of the hilum 
is absent. 

Measurements: The right mass is obliquely placed, pointing caudally and medially. 
Its greatest caudocephalic length or vertical diameter is 10.5 cm.; its greatest transverse 
diameter 4.5 cm. Its thickness varies from the well-rounded lateral border to the 
thinned-out medial border. Its greatest thickness is 3 cm. The hilum is irregular 
in shape and is formed in greater part by the thinned-out ventral surface and medial 
border of the kidney substance and measures caudocephalically (length) 8 cm. 

Relations: The upper pole is at the level of the cephalic border of the second 
lumbar vertebra. The lower pole is at the caudal border of the fourth lumbar. The 
dorsal border of the kidney rests on the transverse processes of the above lumbar 
vertebrz.. 

Left Kidney Mass.—The left kidney mass is somewhat larger in size than the right 
and closely approximates a normal shaped kidney. It presents a large lateral, angular 
mass of kidney substance. The upper pole is well rounded and the lower pole is 
somewhat thinned out as it blends with the transverse connecting band (isthmus). 
The greatest thickness of the kidney mass is 2.2 cm. and the vertical diameter 11 cm. 
Its greatest transverse diameter is close to the upper pole and measures 6 cm. 

Relations: The cephalic pole is at the level of the caudal border of the first 
lumbar vertebra, while the caudal pole is at the level of the middle of the fourth 
lumbar. The higher position of the left kidney is probably due to its greater 
development. 

Isthmus.—The connecting band or isthmus is large and well defined and has its 
greatest diameter in the median line. Its cephalic limit is at the middle of the third 
lumbar vertebra and its caudal close to the lower border of the fourth lumbar. The 
isthmus fuses indefinably with each lateral mass and is of a rough quadrilateral shape. 
The cephalic border is round and thick and the caudal border thinned out in the centre; 
thickening gradually as it blends with each kidney mass. The isthmus, in its trans- 
verse course from right to left, passes over the postcava and the abdominal aorta. 

The isthmus crosses the median line between the middle of the third and fourth 
lumbar vertebrz. Its highest point is at the site of union with the right kidney 
mass, fusing with the latter over the median line of the postcava and with the left 
kidney 1 cm. from the left lateral border of the abdominal aorta. 

Measurements: Its greatest vertical diameter*is in the median line and measures 
5 cm.; its greatest thickness 1 cm.; and its greatest transverse diameter 5 cm. 

Ureters—The right ureter is dilated twice its normal size. The pelvis of the 
right ureter is dilated three times its normal size. The greatest width of the right 
pelvis is 5 cm.; its greatest caudocephalic (vertical) diameter 7 cm. The pelvis of the 
right ureter divides into eight calyces which are arranged in a double row. The 
classification of the ureter into major and minor calyces is difficult and is not 
attempted. The right ureter is ventral to the kidney substance, and crosses the com- 
mon iliac artery just above its bifurcation at the lower border of the fourth lumbar. 
The pelvis of the left ureter is dilated to twice its normal size and the ureter to 
three times its normal size. The greatest width of the pelvis is 3 cm. and its greatest 
caudocephalic diameter 6 cm. The pelvis of the left ureter divides into seven 
calyces, 5 in the ventral row and 2 in the dorsal. The most caudal calyx of each 
kidney mass drains the isthmus. 

The length of the ureter from the lowest calyx of the pelvis to the point of entrance 
in the bladder (which is empty) is as follows: Right ureter 18 cm., left ureter 18.5 
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cm., distance between ureters at the lowest calyx is 8 cm., distance between middle 
of each pelvis 4 cm., and the distance between the mesial border of the upper poles 
of the kidney 6 cm. The greatest distance between two kidney masses is 10 cm. and 
is opposite the intervertebral disc between second and third lumbar. The most caudal 
limit of the fused kidney is 6 cm. cephalic to superior margin of the sacrum; 1 cm. 
caudal to the line drawn through the highest point of the crest of the ilium; and 
9 cm. cephalic to a line drawn through the anterior superior spines of the ilia. 

Blood-vessels—There are three renal arteries to the right kidney mass. The 
most cephalic is a branch of the abdominal aorta and arises immediately caudal to 
the superior mesenteric artery. This renal artery gives off two small branches to 
the suprarenal gland, passes dorsal to the postcava and divides into three branches 
which redivide into eight smaller rami as they enter the upper pole of the kidney. 
The second renal artery is of the same calibre as the first, coursing dorsal to a large 
renal vein and ventral to the postcava. The third renal is a branch of the left common 
iliac and is of fairly large calibre. At the caudal border of the isthmus, it divides 
into three rami, the middle branch being distributed to the isthmus and the two 
lateral rami to the right and left kidney masses. The left kidney has but one renal 
artery. It is a vessel of large size arising from the abdominal aorta, dividing into 
three large branches. The most cephalic branch enters the upper pole of the kidney ; 
the two caudal branches, one ventral and the other dorsal to the pelvis, sweep around 
the hilum of the kidney and form a visible anastomosis at the lower pole. 

Veins: Four renal veins emerge from the right hilus and enter the postcava. 
The largest vein is most cauda! and emerges from the hilus, dorsal to the pelvis of the 
ureter and ventral to the renal artery. The other three renal veins are cephalic 
and ventral to the renal arteries. There is but one large renal vein on the left side. 
This vessel emerges from the hilus, ventral to the artery, passes over the abdominal 
aorta and enters the postcava at an angle of 30 degrees. It is covered in its course 
by the superior mesenteric artery. The left spermatic vein does not empty into the 
renal vein proper, but enters its most caudal branch. There is also a large renal 
vein draining and emerging from the isthmus. This vessel is situated 3 cm. to the 
left of the median line ventral to the renal artery (which is distributed to the lower 
pole of the left kidney mass), and takes a course directly caudocephalic over the 
ventral surface of the postcava for a distance of 4 cm. to enter the median line of 
the postcava 1 cm. below the left renal vein. 

Relations: The inferior mesenteric artery courses ventral to the isthmus, 1.5 cm. 
to the left of the median line, and forms a distinct groove at the point of junction 
between the isthmus and the left renal mass. The inferior mesenteric artery does 
not give any branches to the fused kidney and is unusually small in calibre. 

Case II.—This specimen (Fig. 3) is that of an adult male cadaver and is described 
in situ. It consists of two lateral kidney masses with a small apparently fibrous trans- 
verse connecting band, caudally placed, i.e., with the concavity cephalic. 

Right Kidney Mass.—The right kidney mass closely approximates in shape a 
normal kidney. The dorsal surface is smooth and slightly concave, while the ventral 
surface is hollowed out along its medial portion for the hilum. The ring of kidney 
substance surrounding the hilus varies from 4 to 5 cm. The kidney substance lateral 
to the hilum is round and thick. 

Measurements: The right kidney mass is obliquely placed, pointing caudally and 
medially. The greatest caudocephalic (vertical) diameter is at the lateral margin 
of the hilus and measures 9 cm.; its greatest transverse diameter measures 7 cm. and 
is situated about the middle of the kidney; its greatest thickness is 1 cm. from the 
lateral margin of the hilum and measures 3.25 cm. The thickness of the entire 
kidney varies but slightly. 

Relations: The upper pole is at the level of the middle of the first lumbar and 
the lower pole at the level of the middle of the fourth lumbar. The midline of the 
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FiG. 6.—Corrosion specimen of the pelvis of a horseshoe kidney prepared by Professor Hyrtl, and photo- 
graphed by courtesy of the College of Physicians, Philadelphia, Mutter Museum. 
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hilus is opposite the intervertebral disc between the second and third lumbar vertebre. 

Left Kidney Mass—The left kidney mass is larger than the right. Its dorsal 
surface is smooth and its ventral surface is hollowed out along the medial border 
for the hilus. The kidney is normal in shape, large and well developed. 

Measurements: The width of the pelvis varies from 3.5 to 4.5 cm. The thickness 
of the kidney varies from 1.5 to 4 cm. and is greatest 2 cm. below the upper pole. The 
greatest caudocephalic length is 10 cm. and is along the lateral border of the hilus. 

The cephalic limit of the upper pole is between the intervertebral disc of the 
first lumbar and twelfth thoracic vertebra, and rests laterally on the twelfth rib. 
The lower pole is at the level of the middle of the fourth lumbar vertebra; and the 
midline of the hilus opposite the second lumbar. The dorsal surface of the lower 
pole and hilus of the left kidney rest on the postcava. 

Isthmus.—The isthmus consists apparently of a fibrous band between the kidney 
masses. The cephalic and caudal borders are thinned out to a sharp edge and fuse 
with the lower poles of each kidney mass. It arches over the abdominal aorta and is 
directly transverse with a slight cephalic trend toward the left due to the higher 
position of the left kidney. The isthmus measures 3 cm. in its transverse diameter and 
1.25 cm. in its vertical diameter. 

Relations: The isthmus crosses the midline of the body of the third lumbar 
vertebra, passes over the abdominal aorta and joins the right kidney mass .5 cm. from 
the right lateral margin of the aorta and the left kidney mass .5 cm. from the left 
margin of the aorta. 

Ureters——The pelvis of the right ureter is normal in size. The ureter cephalic 
to the bifurcation of the common iliac is slightly dilated. The length of the ureter 
measured from the lowest calyx to its entrance in the bladder is 21 cm. The right 
ureter crosses the common iliac artery immediately cephalic to its bifurcation. The 
pelvis of the right ureter divides into five calyces which are arranged in two rows, 
four in the ventral and one in the dorsal. The pelvis of the left ureter is normal in 
size. The ureter presents a fusiform dilatation in its pelvic portion and crosses the 
common iliac just above its bifurcation. The length of the left ureter is 23 cm. The 
pelvis of the left ureter divides into four ventral calyces and one dorsal. 

Measurements: The distance between the lower poles of the kidney masses is 
10 cm. and between the upper poles 12 cm. The ureter and the pelvis of each kidney 
mass are ventral to the kidney substance and caudal to the renal vessels. The most 
caudal limit of the fused kidney is 2 cm. cephalic to a line drawn through the highest 
points of the crest of the ilium. The most caudal limit of the isthmus in the median 
line is 10 cm. distant from the superior margin of the sacrum; the most caudal 
limit of the left kidney is 9 cm. and the most caudal limit of the right kidney 8 cm. 
The most caudal limit of the fused kidney is 9 cm. cephalic to a line drawn through 
the anterior superior spines of the ilia. 

Blood-vessels—The right kidney mass receives its blood supply from three renal 
arteries. The two cephalic arteries are vessels of large calibre arising separately from 
the aorta. The most cauda! branch arises from the left common iliac. The most 
cephalic renal artery courses over the second lumbar vertebra dorsal to the postcava and 
divides into three branches which enter the superior margin of the hilum. The most 
caudal branch sweeps around the lateral edge of the hilum to the lower pole and enters 
the kidney substance proper. The other renal artery arising from the aorta, courses 
in a caudolateral direction and breaks up into four branches before entering the 
hilum. The most caudal renal artery is the largest and enters at the caudal and median 
border of the right kidney mass; the latter vessel passes ventral to the postcava. 
The arteries are dorsal to the corresponding renal veins. 

There is only one large renal artery to the left kidney mass. This vessel is 
larger in calibre than a normal renal artery. It arises as a separate branch directly 
from the aorta, at a higher level than the renal artery of the right side; courses 
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cephalic and ventral to the recal vein and breaks up into two main trunks which 
redivide into six smaller rami before entering the hilus. 

A large renal artery arises from the left common iliac immediately cephalic ta 
the bifurcation of the aorta. The latter vessel courses cephalically for a distance of 
2m. over the aorta and divides into two rami. The right ramus measures 1.5 cm. and 
redivides into two branches, one entering the lower pole of the right kidney, the 
other the isthmus. The left branch measures 2 cm. and takes an obliquely cephalic 
course and enters the lower pole of the left kidney mass. The corresponding vein 
of this vessel is ventral to the artery and enters the common iliac 2.5 cm. below 
the caudal limit of the artery. 

Veins: Three large renal veins emerge from the hilus of the right kidney, 
two of the latter emerge from the upper part of the hilus and the most caudal emerges 
from the most caudal part of the hilus. The veins are ventral to the corresponding 
renal arteries and enter the postcava as separate vessels. 

Three renal veins emerge from the left hilus, course dorsal to the renal arteries 
and 4 cm. from the lateral border of the hilus they unite and form a single vessel. 
The latter vessel receives on its dorsal surface two ascending lumbar veins, one 
of considerable size. The renal vein on its superior aspect receives a large suprarenal 
vein, the latter before entering the renal receives a large renal branch from the 
upper pole of the kidney. The renal vein proper takes a slightly transverse course 
cephalic to the renal arteries, courses over the aorta and enters the postcava immedi- 
ately caudal to the origin of the superior mesenteric artery. 

The distance between the two ureters as they leave the hilus is 7.5 cm. The 
right pelvis divides into 5 calyces, arranged in two rows, four ventral and one dorsal. 
The left pelvis also divides into five calyces, four ventral and one dorsal. 

Relations: The inferior mesenteric artery and vein cross the isthmus at the point 
of fusion of the latter with the lower left pole. The left colic artery in its course 
to the colon crosses the caudal margin of the left kidney mass. The left spermatic 
artery and vein cross the medial margin of the lower pole of the left kidney. The 
right spermatic artery and vein pass ventral to the renal artery and vein and cross 
the medial part of the lower pole of the right kidney. 

Case III.—This specimen (Figs. 4 and 5) consists of two lateral masses with an 
intervening isthmus. The specimen is that of an adult male cadaver and is described 
in situ, 

Right Kidney Mass——The right kidney mass is irregular, rounded and semilunar 
in outline. The dorsal surface is smooth and the ventral surface is hollowed out along 
its medial border for the hilus. The lateral border presents a rounded, angular pro- 
tuberant mass of kidney substance. 

Measurements: The right kidney mass is obliquely placed. Its greatest caudo- 
cephalic diameter is 9 cm. The right kidney becomes angular along the outer border. 
The greatest transverse diameter is at the level of the middle of the pelvis and measures 
7 cm. Its thickness varies, and is greatest immediately cephalic to the pelvis and below 
the upper pole, measuring 3.5 cm. 

The hilus is formed at the expense of the ventral surface and measures 5 cm. 
in its vertical diameter and 4 cm. in its transverse. 

Relations: The upper pole is on a level with the upper (cephalic) margin of the 
second lumbar vertebra and the lower pole on a level with the intervertebral disc 
between the third and fourth lumbar vertebre. The middle of the hilus is opposite 
the intervertebral disc between the second and third lumbar. 

Left Kidney Mass—Small in size and with the exception of the lower pole is 
almost entirely destroyed by the presence of six cysts. The upper pole is completely 
destroyed by one large cyst, the other cysts being situated on the ventral surface. 
Its greatest caudocephalic diameter is 13 cm.; its greatest transverse diameter 4 cm. 
The thickness is difficult to determine, as the kidney with the exception of the caudal 
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portion of the dorsal surface and the lower pole is in a state of cystic degeneration. 

Relations: The upper pole is on a level with the upper border of the first lumbar 
vertebra; the lower pole on a level with the caudal half of the fourth lumbar vertebra. 
The middle of the hilus is on a level with a line drawn through the intervertebral 
disc between the second and third lumbar vertebrz. 

Isthmus.—The connecting band is of a rough quadrilateral shape, joining the two 
lower poles of each kidney mass. The cephalic and caudal margins of the isthmus 
are sharp and thicken slightly at each extremity as they fuse with the kidney masses. 
The isthmus arches over the abdominal aorta and is almost directly transverse in its 
course from right to left. 

Measurements: The isthmus does not measure more than 1 cm. in its greatest 
thickness which is along the upper border and at the site of fusion with the kidney 
masses. Its transverse diameter is 4.5 cm. and its vertical diameter 4 cm. The 
cephalic margin is opposite the upper border of the third lumbar vertebra. It joins 
the right kidney mass at the right lateral border of the aorta, and the left kidney mass 
at the left lateral border of the aorta. The caudal margin of the isthmuy is on a 
level with the middle of the intervertebral disc between the third and fourth 
lumbar vertebra. 

Ureters—tThe pelvis of the right ureter is dilated to twice its normal size. The 
right ureter proper is normal in calibre and measures 18 cm. from the lowest calyx 
to its entrance into the bladder. The ureter crosses the external iliac 1 cm. caudal 
to the bifurcation of the common iliac. The ureter is placed ventral to the kidney 
substance and its pelvis divides into two rows of calyces—one cephalic and one caudal; 
the cephalic redividing into five minor calyces, the caudal into four. 

The pelvis of the left ureter is dilated to three times its normal size. The left 
ureter proper is normal but slightly smaller than the right and measures 17 cm. from 
the lowest calyx to its entrance into the bladder. The ureter is ventral to the kidney 
substance and blood-vessels. The point of origin of the ureter is variable; on the 
right side it arises from the caudal margin of the pelvis; and on the left side from 
the middle of the pelvis. There are two rows of calyces, one caudal and one cephalic; 
the cephalic redividing into two minor calyces and the caudal into four. There are 
a number of small stones present in the calyces of the left kidney and in the bladder. 
The right kidney is free from nephrolithiasis. The inferior mesenteric artery passes 
over the left ureter and its pelvis and gives origin to the left colic artery; the vessel 
passing ventral to the hilus in its course to the colon. 

Blood-vessels—The right kidney mass receives its blood supply from two renal 
arteries. The cephalic vessel is of large calibre and takes a very oblique caudolateral 
course, passing dorsal to the postcava, cephalic and dorsal to the renal veins, and 
divides at the upper part of the hilus into its terminal branches. The caudai renal 
artery arises from the right lateral edge of the abdominal aorta at the cephalic margin 
of the isthmus. This vessel courses from left to right for a distance of 2 cm. 
along the cephalic margin of the isthmus, enters the hilus and divides into two 
terminal branches. The latter vessels sweep around the hilus, one ventral and one 
dorsal to the pelvis, give branches to the kidney substance and isthmus and anastomose 
at the cephalic border of the pelvis with branches of the cephalic renal artery. 

It is worthy of note that the blood supply of the left kidney is very deficient. 
There are two renal arteries, the cephalic renal artery exceedingly small in character 
is a branch of the abdominal aorta, courses dorsal to the renal vein and divides into 
two terminal branches. The left caudal renal artery arises from the abdominal aorta 
lateral to the right caudal renal artery. It courses over the ventral surface of the 
aorta along the cephalic border of the isthmus for a distance of 2.5 cm. and divides 
into three terminal branches which are distributed almost in their entirety to the 
lower pole and isthmus. 

Veins: Only one large renal vein emerges from the right kidney. This vessel 
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takes an obliquely cephalic course, ventral to the renal artery, and enters the right 
lateral margin of the postcava. There are no veins emerging from the isthmus. Two 
renal veins, one caudal and one cephalic, emerge from the hilus of the left kidney. 
They are both of large calibre. The caudal renal vein takes an obliquely cephalic 
course, ventral to the cephalic renal vein with which it unites to form a single renal 
vein at the left lateral margin of the aorta. The common renal vein courses over 
the ventral surface of the aorta and enters the left lateral border of the postcava. 

Measurements: The distance between the upper poles is 7 cm., and the distance 
between the ureters as they leave the pelvis 7 cm. A line drawn through the highest 
points to the crest of the ilia is 2.5 cm. cephalic to the most caudal limit of the fused 
kidney. A line drawn through the anterior superior spines of the ilium is 5 cm. 
caudal to the most caudal limit of the fused kidney. The most caudal limit of the fused 
kidney is 4.5 cm. distant from the superior margin of the sacrum. 


EMBRYOLOGY 


In the development of the kidney we have not to deal with the develop- 
ment of a single organ. Three organs are developed in succession: pro- 
nephros, mesonephros and metanephros. Each new organ supplants its prede- 
cessor and the last to develop becomes the permanent kidney. The per- 
manent kidney (metanephros) is derived from two separate anlagen which 
unite secondarily. The epithelium of the ureter, renal pelvis and collecting 
tubules are derived from the mesonephric duct; the convoluted tubules and 
glomeruli directly from the mesenchyme. The kidney during its growth 
migrates and undergoes a rotation around its long axis. The definitive 
position of the renal pelvis in the foetus, the second lumbar vertebra, is 
established about the thirtieth day of intra-uterine life. The caudal and 
cephalic poles of the kidney are established somewhat later, and in the 
absence of hindrance to the ascent of the kidney, the cranial pole rises to the 
level of the eleventh rib and the caudal pole descends to the level of the 
fifth lumbar vertebra. In this growth the left kidney is always in advance 
of the right. After birth, changes in the position of the kidney also occur. 
In children less than one year old, Alglave (1910), in one-half of the cases 
examined, found the caudal pole in the iliac fossa. In children between one 
and two years it was at the crest of the ilium (3 out of 9), and in those more 
than two years of age it was always above the iliac crest. This change is 
a passive one, depending essentially upon the stronger growth of the posterior 
abdominal wall. Fused kidneys are situated at a lower level than normal 
kidneys; approaching the normal level of the kidney when the transverse 
bar or isthmus consists of a small fibrous band. In the fourth and fifth month 
of intra-uterine life a ventral lip is formed to the hilum. This ventral lip is 
found absent in fused kidneys. The union of the kidney blastema of the 
right side with that of the left occurs very early. Felix observed a fused 
kidney in an embryo of 30 mm. (greatest length), or about fifty-five days, 
in which the isthmus was caught by the inferior mesenteric artery ; Schaeffer 
observed a fusion of the two kidney blastemata in an embryo of approxi- 
mately one hundred days. Felix further states that in embryos the con- 
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stituents of the two kidney blastemata in the transverse bar are sharply 
demarcated. In adult fused kidneys with a large well-marked parenchy- 
matous isthmus, the two kidney blastemata are, however, indefinably blended. 

Lewis and Papez found a number of anomalies of the kidneys in hog 
embryos. The normal relations of the kidney were found to vary as a result 
of the relation of the kidneys to the bifurcation of the aorta into the two 
iliacs. This bifurcation forms a , -shaped crotch in which the kidneys are 
lodged and from which they escape by migrating upward. The arteries 
as a mechanical obstruction tend to bring the right and left kidney blastemata 
together, so that fusion may readily take place. Fusion of the upper poles 
usually arises earlier than fusion of the lower. This explanation of the 
genesis of fused kidney is most plausible, for fusion of the kidney blaste- 
mata usually occurs in the neighborhood of the bifurcation of the aorta; 
and fusion of the upper poles which usually occurs earlier, the isthmus is most 
commonly placed dorsal! to the aorta. 


ANATOMICAL DISCUSSION 


The pelvis of the fused kidney is deviated from that of the normal pelvis 
in the arrangement of the calyces and in its position ventral to the renal 
vessels. The peculiar arrangement of the calyces of the pelvis into two rows, 
one ventral and one dorsal, each containing from two to five minor calyces, 
and the absence of the calyces major, is present in the three cases observed 
by the writers. Corrosion specimens of the pelvis of fused kidneys reveal 
in relief the arrangement of the calyces into two different size rows and the 
absence of the calyces major (Fig. 6). The pelvis and ureter are ventral 
to the renal vessels. The ventral lip of the hilum is absent in fused kidneys. 
Exceptionally, the pelvis may be ventral in an otherwise normal kidney. 
A case of this type is described by Cords. 

A great number of variations are encountered in the blood-vessels. They 
vary in number, in origin and in their anatomic course and relations. In 
general, it may be noted that they are usually at a lower level than the normal 
renal arteries and are increased in number. It is not infrequent in the normal 
kidney to encounter additional renal arteries. In fused kidneys additional 
renal arteries are the rule rather than the exception, as many as five or six 
to one kidney mass have been reported, the usual number is two to three. 
The corresponding renal veins are usually ventral to the renal arteries. 

The ventral surface of the kidney is normally covered by peritoneum. 
In a pelvic kidney only a portion of the ventral surface is covered by peri- 
toneum and the latter reflected to the bladder or rectum, producing an 
excavatio vesicorenalis or rectorenalis. 

Griiber in 33 cases of fused kidneys found the rectum transposed to the 
left side eleven times. Striibe and Gerster have noted the association of 
fused kidney with atresia of the rectum. Goddard reports a case of atresia 
of the rectum and patency of the urachus. Bosquet reports in a female 
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the association of a fused kidney with complete absence of the bladder. 
These facts have an interest in that other anomalies are frequently associated 
with fused kidneys. Malformations of the genital organs are, however, 
more frequently associated with fused kidneys than other variations. This 
is due to the close connection between the Millerian and urinary ducts during 
the developmental stage. Ballowitz in 103 cases of renal malformations 
found 73 anomalies of the genital organs; Paltauff, in the observation of 
79 unicornate uteri, found in 27, anomalies of the kidney, ureter and pelvis. 
As the majority of fused kidneys occur in males, cryptorchism is not uncom- 
mon. Anomalies of the ureter are, however, unusual, and do not occur in a 
greater degree of frequency than in normal kidneys, but all possible variations 
may occur. 

The suprarenal glands, although neither functionally nor developmentally 
a part of the kidney, are normally anatomically in intimate relation to the 
superomedial aspects of the kidney. The suprarenal gland reaches its adult 
position by the middie of the third month. At birth the ratio of their weight 
to that of the kidneys is about 1 to 3; in the adult 1 to 28. Absence of the 
suprarenals, although very rare, has been described in perfectly normal 
subjects. In such cases careful histologic search should be made in the 
substance of the kidney for the presence of suprarenal tissue before a 
declaration of agenesis is made. In passing it should be stated that Bartlett 
and others have found suprarenal tissue embedded in the substance of the 
kidney proper, forming the so-called subcapsular location of the suprarenal. 
More commonly these defects—absence of the suprarenals or maldevelop- 
ment of them (hypoplasia )—are observed in monsters and especially in those 
forms in which gross defects of the brain are present. (Ci the other hand, 
hydrocephalus and defects of the posterior part of the brain have no influence 
on the suprarenals. Neusser has described a case in which a union of the 
two suprarenals occurred in the form of a horseshoe suprarenal. In con- 
genital displacements of the kidneys and in fused kidneys the suprarenals 
are almost always in their normal anatomic position. 

Additional details of the anatomic discussion are contained in the clinical 
discussion. 


CLINICAL DISCUSSION 


Fused kidneys occur with sufficient frequency to be of interest to the 
clinician, urologist, and surgeon. The unusually high percentage of its 
occurrence, 7.2 per cent. found by the writers, the large number of scattered 
cases reported singly and collectively in the literature, and those cases in 
which a fused kidney has been unexpectedly encountered during operation 
or found at autopsy, raise the frequency of the occurrence of this anomaly 
far above the usual and accepted incidence of approximately 1-700. The 
cases of fused kidney which have been reported singly far exceed those re- 
ported in the observation of large and extensive series as delineated in the 
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introduction. Botez in 1912 collected from the literature 72 cases observed 
in series observations and 248 cases reported singly. 

The kidney congenitally has a low position and may remain in any part 
of its course from its initial site.to its normal position; at times it assumes 
a totally changed site. It may remain in the pelvis, at the promontory, or in 
the iliac fossa, and in very rare instances in the inguinal canal. 

Fusion of the kidneys usually occurs in the region of the lower poles and 
at the plane of the bifurcation of the aorta. In fusion of the upper poles the 
fused kidney is usually situated at a lower level in the pelvis, with the isthmus 
most commonly dorsal to the aorta. Fusion may also take place along part 
or the whole of the medial surface (dumb-bell kidney, disc kidney) or may 
lie above the other or vice versa. 

The appearance of fused kidneys is variable. It may approach the nor- 
mal kidney or be walnut-shaped, nodular or, indeed, may show lobulation 
(Kauffman). The isthmus may be fibrous and both kidneys retain their 
normal positions; or the left kidney be placed somewhat to the right. It 
is rare, however, to find a fused kidney at ihe level of the normal kidney. 
Not infrequently the isthmus is parenchymatous and fuses indefinably with 
each kidney mass. The fused kidney as stated above is usually situated 
at a level caudal to the normal position of the kidney, and the level at which 
a fused kidney lies is directly proportionate to the size of the parenchymatous 
bridge, i.e., the larger the isthmus the more caudal lies the kidney. 

There is no typical clinical picture. The symptoms and physical signs of 
fused kidneys depend upon its more caudal position, its mobility, pressure 
upon the adjacent anatomic structures or upon the presence of an accom- 
panying diseased condition of the organ. Reflex symptoms are not uncom- 
monly present. The greater number of cases do not produce symptoms and 
are only encountered accidentally during operation or found at autopsy. 
It must not be forgotten that in order to diagnose this anomaly it is necessary 
to look for it, it is necessary to have it in mind when one palpates the abdomen. 

The diagnosis can only be made positively in those rare instances where 
both lower poles can be palpated or are evident from X-ray examination. 
Israel in one case was able to palpate clinically the entire horseshoe kidney 
mass. Israel and Kittner state that gradual narrowing of the lower poles 
as they approach the median line of the vertebral column is suggestive 
of fused kidneys. The palpation of lower poles of the kidney and their 
connection by a transverse bar is particularly difficult if the connecting mass 
between the two kidneys is small. The presence of both kidneys at a level 
caudal to the normal position of the kidney is very suggestive of fused 
kidney. Both kidneys may be displaced and yet be independent; the latter, 
however, is very rare. Siritibe found only four cases in all literature in 
which both kidneys were heterotopic and independent. Hence, when both 
kidneys are located considerably caudal to the normal location of the kidney, 
it almost always means a fused kidney. 

The fetal kidney lies at a level caudal to that of the adult; and also more 
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medial and ventral in position. The plane of the greatest vertical or caudo- 
cephalic diameter of each kidney mass of a fused kidney is directed caudally 
and medially and forms an angle caudally with the corresponding vertical 
diameter of the opposite kidney mass; less frequently the vertical diameter 
of one or both kidney masses is parallel to the median line. The vertical 
or caudocephalic diameter of the normal adult kidney to the median line 
is directed cephalically and medially and forms an angle cephalically with the 
corresponding vertical diameter of the opposite kidney (Fig. 1). In horseshoe 
kidneys the kidney masses retain their embryonic position, the angle which 
the vertical or caudocephalic diameter of each kidney mass forms with the 
median line of the vertebral column is somewhat smaller than in embryonic 
kidneys (Zondek); rarely the upper pole of a fused kidney is directed 
medially. 

Luschka and Kauffmann state that in the normal kidney the medial 
border of the upper poles of the kidney is 2.5 to 5 cm. distant from the 
median line and the medial borders of the lower pole 5.5 to 7 cm.; Testut 
gives these measurements as 2.5 cm. for the upper pole and from 3.5 to 5 cm. 
for the lower poles. In the specimens of fused kidneys examined by the 
writers these measurements are reversed. 

Rumpel, Von Fritsch, Roth and Krotoszymer report operations for 
nephrolithiasis and make the interesting observations that the stones were 
situated between the second and third lumbar vertebrz. 

The ureters of fused kidneys are shorter than the normal ureter. This 
may be of value in diagnosis if the length can be determined. In the fused 
kidneys examined by the writers the length of the ureters varied from 17 to 
22.5 cm. Waldeyer states that the normal length of the ureter is 30 cm.; 
Schwalbe gives 282 mm. for the right ureter and 292 mm. for the left; 
Altuchow gives 292 mm. for the right ureter and 308 for the left. 

Oehler states that hydronephrosis and pyonephrosis are the most common 
pathologic lesions encountered in congenital displacements of the kidney ; 
and not infrequently nephrolithiasis. Striibe states that pathologic lesions 
do not occur with greater frequency in fused kidneys than in normal kidneys ; 
yet many authorities have noted the unusual predisposition of these organs 
to infection. 

Obviously in operating on fused kidneys we must be sure of the func- 
tional integrity of the uninvolved kidney. The treatment of horseshoe kidney 
is in principle the same as treatment of anatomically normal diseased kidney. 
Oehler in his discussion of the therapeusis of fused kidneys aptly states that 
it is difficult in all complex surgical problems to lay down definite rules to 
foliow ; each case must be individualized. Some operators, like Israel, Socin, 
Zondek, Oehler, Rovsing, Mr. Leedham Green and others, and Thompson, 
Mayo and Harris in this country, were successful in removing the pyonephritic 
part of a fused kidney, the remaining part of which functionated satisfactorily 
afterwards. Mr. Leedham Green reports four operations on fused kidneys, 
twice resecting half of the organ for severe pyonephros and twice removing 
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calculi from the pelvis; all these cases did well save one of nephrolithotomy 
in which a carcinoma was later found. 

Rovsing has removed the entire half of a fused kidney for hydronephrosis, 
tuberculosis, tumor and nephrolithiasis. In eleven cases of fused kidney at 
the Mayo Clinic and reported by Braasch the following conditions were 
found complicating this anomaly: Hydronephrosis, 4; tumor (sarcoma I; 
renal hematuria (essential), 1; discovered in operating for other abdominal 
conditions and otherwise normal, 4. 

Martinov and Rovsing have proposed a radical treatment for undiseased 
horseshoe kidney when it gives rise to symptoms of sufficient importance. 
This treatment consists of a complete division of the renal isthmus between 
the two lobes so that the fused kidney is transformed into two organs. Lower 
states that this operation may be considered as a very brilliant conception 
of the surgery of horseshoe kidney. In cases of suspected congenital lesions 
of the kidneys ventral laparotomy should be the choice of operative approach. 

The writers wish to express their high appreciation to Professor J. Par- 
sons Schaeffer, head of the Department of Anatomy, for his ever-ready 
assistance, helpful criticisms and interest in this study; and to Dr. John F. 
Little for sketching the illustrations. 
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SURGICAL IMPORTANCE OF SUPERNUMERARY ARTERIES TO 
THE KIDNEY 


By Danret N. Essenprata, M.D. 


or Cuarcago, ILLINOIS 


A KNOWLEDGE of the most frequent anomalies in the blood supply of 
certain viscera like the kidney or gall-bladder is indispensable at the present 
time. A lack of such information accounts for a relatively large percentage 
of the accidents both during and after operations upon the urinary or biliary 
tract. This is especially true of the former where supernumerary arteries 
arise from the aorta and iliacs and enter the upper (Fig. 1) or lower poles 
(Fig. 2) of the kidney or both poles independently of the main renal vessels. 


Upper pole 
arrery 


AWM 


A 
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Fic. 1.—Artery from aorta directly to upper pole. This form is most frequently thought to be a fibrous 
strand or adhesion unless one remembers the possible presence of such a supernumerary artery in the 
mobilization of the upper pole. 


I have called attention in a previous article’? to the infrequent reference 
to these anomalies in nearly all of the books on anatomy and even of surgery 
of the urinary tract. In our first contribution we reported the results of the 
examination of 200 kidneys and found that supernumerary arteries to the 
upper pole occurred in nearly 4 per cent. and to the lower pole in 3 per cent. 
These percentages correspond very closely with the observations of Thomson ? 
and Seldowitsch,*® but are much lower than those published later by Rupert.‘ 

In the previous paper we referred to our case in which a fatal hemor- 


*Jour. A. M. A., 1910, lv, 1375. 

* Jour. Anat. and Phys., vol. xxv. 

* Arch. klin. Chir., 1909, 1xxxix, 1071. 
*Surg., Gyn. and Obst., 1913, xvii, 580. 
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rhage occurred after nephrectomy from a torn artery to the lower pole of 
the kidney. I have recently seen such an almost uncontrollable hemorrhage 
which took place during the delivery of a very adherent kidney, but in a 
third case was able to prevent such an accident and ligate a superior polar 
artery before the kidney was brought into the incision. 

That an accessory artery to the lower pole may cause a hydronephrosis 
by compression of the ureter has been clearly shown by Ekehorn and W. J. 
Mayo. I have recently published ° a typical case of this kind (Fig. 3). 

In order to avoid tearing off or division of an accessory artery to the 
upper or lower pole of the kidney in cases where no hydronephrosis is 
present, I have adopted the following technic: As soon as the kidney is 


Fic. 2.—Artery from lower portion of aorta directly to lower pole of the kidney, a frequent cause of 
hydronephrosis. 


ready to be freed from its perinephritic bed the ureter is first ligated and 
then the poles are palpated to ascertain whether any firm strand of tissue 
enters either the upper or lower pole. As the kidney is gradually brought 
into the incision, the fat around the poles is carefully pushed away until 
we are certain that no abnormal vessels are present. In a recent case 
(Fig. 4) this routine method of mobilization of the upper pole enabled me 
to find an artery the size of the radial passing directly from the aorta to the 
upper pole and to ligate it before the kidney was delivered. 

I cannot emphasize too strongly the necessity of bearing in mind the 
relatively frequent occurrence of these supernumerary renal arteries. 


* Surgical Clinics of Chicago, 1918, 1, 95. 
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Fic. 3.—Kidney showing how an accessory artery (4A) to lower pole may cause hy: 


pression of the ureter at its junction with the renal pelvis 


Fic. 4.—Photograph of tuberculous kidney, showing a typical superior polar 
the ureter (U) is first divided close to the kidney, one can more readily mobilize the 
and look for supernumerary arteries and ligate them in situ as was done in this case 


. V.) vessels are ligated as the last step of the operation 
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PLASTIC (RECONSTRUCTIVE) SURGERY OF THE HAND AND 
THE FOREARM* 


By A. Bruce Git, M.D. 


OF PHILADELPHIA 


RECONSTRUCTIVE surgery of the hand and the forearm is of very great 
importance because of the large number of mechanics and workmen who 
suffer injury to these members and who are more or less permanently dis- 
abled thereby. Injuries of the upper extremities are much more disabling 
than similar injuries of the lower extremities. 

It is difficult surgery because of the complex and fine structure and 
function of the hand. There are certain principles which must be here 
strictly observed; for ill-advised, poorly-planned, and tmproperly-executed 
operations will only make the patient worse. And even slight infections may 
destroy your finest work. 

Finally, this branch of surgery has been more or less neglected by the 
general surgeon. It is often tedious and requires considerable patience 
and prolonged after-treatment. Unfortunately, repair of injuries of the 
hand and the forearm is frequently made by the inexperienced hospital in- 
terne in the receiving ward. The patient is afterwards dressed in the surgi- 
cal dispensary. And as his wound heals he is discharged with a more or 
less disabled hand. He departs, taking it for granted that nothing more 
can be done for him. Seven of the following eleven cases had hospital 
treatment before they were seen by the author. 

The principles of orthopedic surgery applied in the operative work and 
in the after-treatment by massage, electricity, hydrotherapy, active and 
passive movements, and by the use of special splints as necessary, will go 
far toward the restoration of these industrial cripples to their former 
positions of usefulness and independence. 

The following cases are presented to illustrate some of these methods of 
surgery and their results: 


Case I.—E. M. In August, 1914, she had an infection of the right 
hand. Sinuses remained open at the sites of incision for five weeks. 
The fourth and fifth fingers were left stiff in almost complete extension, 
while active and passive flexion were impossible. Massage was begun 
and continued for almost eight months with but little improvement. 
She was then referred to the orthopedic clinic at the Presbyterian Hos- 
pital. Examination showed that the extensor tendons of the fourth and 
fifth fingers were adherent on the dorsum of the hand, that the fingers 
were held in almost full extension, and that active and passive flexion 
of these fingers were greatly limited and painful. 


* Read before the Philadelphia Academy of Surgery, February 7, 1918. 
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Operation (May 3, 1915).—Through a longitudinal incision the 
extensor tendons of the fourth and fifth fingers were exposed over their 
entire course on the dorsum of the hand. They were found firmly 
adherent to the skin and to the structures beneath them. The adhesions 
were divided with a sharp knife to cause as little injury to the tissues 
as possible. The fingers could then be well flexed passively. The 
incision was sutured. The wound healed by first intention. Ten days 
later massage was begun. Some improvement followed this operation, 
but active and passive flexion were incomplete and forced motion or 
active effort elicited fairly severe pain about the metacarpophalangeal 
joints. 

Second Operation (October 5, 1915).—The tendons were freed 
from adhesions and were surrounded by a layer of fat taken from the 
thigh. Improvement following this operation was rapid, and within 
a few months she regained complete normal motion and function of 
the two fingers. A good result was obtained only when the tendons 
were surrounded by fat from the thigh. 

Case II.—M.N. Seen at the Orthopedic Hospital on May 26, 
1917. In August, 1916, her left hand had been cut with glass on the 
ulnar side of the palm. An operation had been performed at another 
hospital in Philadelphia. Examination showed a long dense scar ex- 
tending longitudinally on the ulnar side of the palmar surface of the 
left hand. The little finger was held in a position of partial flexion 
beyond which active and passive extension were impossible. Passive 
flexion was complete, but active flexion was absent. There was numb- 
ness over the two distal phalanges. The position of the finger interfered 
with her work in the mill. 

Operation (September 7, 1917).—Incision along the old scar. After 
considerable dissection the ends of the severed flexor tendons were 
found buried in scar tissue one and one-half inches apart. The finger 
could not be fully extended owing to contracture in the joints. Union 
of the separated ends of the tendons was secured by means of a bridge 
of fibrous tissue that was adherent to the distal ends. A piece of fat 
from the thigh was placed about the tendon, and the wound was closed. 

September 22, 1917: Wound healed, no active motion of sutured 
tendons. 

October 23, 1917: Good active motion in metacarpophalangeal joint, 
none in the interphalangeal joints. 

November 17, 1917: Moderate contracture in interphalangeal joints. 
Slight active flexion of second and third phalanges. Sharp, cutting 
pain in palm on motion of finger, tendons slightly adherent to scar in 
region of distal transverse palmar crease. 

February 23, 1918: On making fist the finger flexes completely into 
the palm; but on holding the other fingers extended the little finger 
does not flex completely. Active flexion in all joints. Passive exten- 
sion incomplete, even when metacarpophalangeal joint is flexed. Com- 
plete return of sensation in finger. 
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March 30, 1918: Good active flexion in all joints. Passive and 
active extension incomplete and identical. Good function of finger, 
no interference with work; but patient complains of pain in distal 
palmar crease on flexion of the finger. Advise second operation with 
incision along line of palmar crease to free tendons from adhesions 
and to place another small layer of fat from the thigh about them. 


Discussion—When operating on this case the mistake was made in mak- 
ing a longitudinal incision along the line of the old incision in the palm. A 
transverse incision along the distal palmar crease and then longitudinally 
along the ulnar side of the hand would have been better. The original 
longitudinal incision of the palm left a hard adherent scar a year later, and 
a thick figm scar is still present from the last operation. A longitudinal 
incision on the dorsum of the hand leaves no bad results, as illustrated in 
Case I, but on the palmar surface of the hand and fingers it should always 
be avoided if possible. The following case illustrates the advantage of a 
transverse incision along the line of a natural crease. 


Case III.—G. H., a mechanic. September 20, 1917, he was struck 
on the palmar surface of the wrist by a steel shaving. The foreman of 
the shop drew out a piece of steel which was protruding from the skin. 
The wound soon healed. 

October 16, 1917: Referred to my dispensary at the Presbyterian 
Hospital. Diminished sensation present along the median nerve dis- 
tribution. The nerve evidently had been injured in the wrist by the 
steel. Unable to make good fist. Very little power in fourth and 
fifth fingers in active flexion. 

January 8, 1918: Almost complete return of normal sensation. 
Only one-half normal active flexion of fourth and fifth fingers. A 
small firm mass felt in palm along line of their tendons. An X-ray 
plate showed a long narrow piece of steel present in palm of hand. 

Operation (January 15, 1918).—Incision along distal palmar crease. 
After a fairly long search the steel was found within the common sheath 
of the flexor tendons lying between the superficial and the deep. 
Wound closed with three fine catgut sutures. 

February 7, 1918: Wound healed, scar scarcely visible. Patient has 
returned to work. Complete normal function of fingers and hand. 

Case IV.—L. S. December 22, 1917: Orthopedic Hospital. In 
September a heavy door closed on his left hand, and the ring which 
he was wearing on his fourth finger severed the flexor tendons of the 
finger. Operation on the finger was performed in Pittsburgh a month 
ago. On examination there is present a linear scar on the palmar sur- 
face of the ring finger extending from the middle of the second phalanx 
to the metacarpophalangeal joint. There is complete active flexion of 
the metacarpophalangeal joint, but none in the interphalangeal joints. 
The tendons are adherent to the proximal end of the scar. Finger 
remains in full extension and passive flexion is normal. 

Operation (January 25, 1918).—Incision along the old scar. The 
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sublimis and the profundus tendons were found adherent to the scar 
in its entire extent, but not severed. A fine layer of fat was taken 
from the lower part of the external surface of the thigh next to the 
fascia lata. This fat was sutured about the tendons, and a pulley was 
formed at the proximal interphalangeal joint for the profundus tendon. 
Fine chromic gut (00) threaded on fine needles was used for this work. 
Wound closed. Two days after operation the patient became ill and 
had a high fever. Fearing that there might be a streptococcic infection 
of the finger I opened the wound. Only a little serum was present, but 
the wound was allowed to remain open. Within twelve hours the 
patient developed well-defined scarlet fever and was at once transferred 
to the Municipal Hospital. While there the fat sloughed out of the 
finger and the wound healed. 

March 24, 1918: Wound healed. No active flexion of the finger. 
Tendons are adherent to the scar. Advise second operation when the 
general condition of the patient is normal again. 


Discussion.—A tedious, delicate operation was rendered useless by a 
slight infection which occurred either at the time of operation or when the 
incision was reopened. A flap incision along the side of the finger and across 
the crease at the distal interphalangeal joint would probably have been better 
than the incision along the old scar on the palmar surface of the finger. The 
fat which can be used in the finger must be very delicate. The coarse subcu- 
taneous fat from the thigh, particularly in women, is not suitable. In patients 
who are slender, the inner portion of the fat next to the fascia lata may be 
employed. This fat is covered with a delicate membrane which may well 
make a suitable tendon sheath. ‘The tissue about a hamstring tendon or along 
the tendo Achillis, as advised by Bunnell, should give a good result. A 
pulley should be made for the flexor tendons where they span a joint. 

The following two cases illustrate the suturing of tendons of the fingers 
under local anesthesia : 


Case V.—E. B., a librarian, November 5, 1917. A month ago she 
cut her left thumb with a steel paper-knife. The incision was small 
and deep and it divided the tendon of the extensor longus pollicis 
just distally to the metacarpophalangeal joint. The second phalanx of 
the thumb remains in partial flexion and no active extension is possible. 

Operation (November 8, 1917).—Under local anesthesia. The two 
ends of the tendon were dissected free from scar tissue and sutured 
with fine chromic gut. Patient could then flex and extend thumb to 
the normal limit. Wound closed. Uneventful recovery with good 
function except for slight adhesion of skin at site of incision. 

Case VI—A. B., a machinist. Seen at the Episcopal Hospital. 
October 15, 1916, the middle finger of his right hand was cut trans- 
versely across -he palmar surface at the distal interphalangeal joint. 
The flexor profundus tendon was severed. The wound healed but the 
distal phalanx of the finger could no longer be actively flexed. 
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Operation (February 27, 1918).—Under local anesthesia. A trans- 
verse incision across the distal crease of the finger with a connecting 
lateral longitudinal incision made a skin flap which was turned to one 
side to expose the entire palmar surface of the finger. The flexor pro- 
fundus tendon could not be found. Its proximal end had probably 
retracted into the palm of the hand, where the patient says he has a 
point of tenderness on pressure. A strip of fibrous tissue which was 
adherent to the distal end of the profundus tendon was sutured to the 
sublimis tendon at the distal end of the proximal phalanx. Wound 
closed. 


Discussion.—This operation may prove insufficient to secure active motion 
of the distal phalanx. If necessary, a second operation can be done to 7 
expose both ends of the profundus tendon and to unite them by splicing 
or by using a portion of a tendon of the foot as a graft. 


Case VII (Reported in Transactions of the Philadelphia Academy 
of Surgery, October 1, 1917, ANNALS OF SuRGERY, January, 1918).— 
J. D. Episcopal Hospital, June 18, 1917. The ring finger of his left 
hand is contractured at the metacarpophalangeal and the proximal 
interphalangeal joints and is flexed completely into the palm. Exten- 
sive dense scar tissue is present in the flexure of the joints. The 
deformity is the result of an injury sustained twelve years ago. He 
is a leather-worker. 

Operation (June 27, 1917).—The scar tissue was excised from the 
finger, leaving a raw surface extending from beyond the proximal 
interphalangeal joint to the distal palmar transverse crease. The 
flexor sublimis and profundus tendons were then lengthened to allow 
the finger to be extended. It was then found necessary to excise a : 
portion of the distal extremity of the proximal phalanx in order to per- . 
mit of free motion in the proximal interphalangeal joint. The pouch 
of skin on the dorsum of this joint was used in part as a flap to cover 
the flexor.surface of the joint. The remaining raw surface was covered 
by a pedicled skin graft from the left thigh. 

Operation (July 11, 1917).—The pedicled graft was cut free from 
the thigh. The graft was firmly united to the hand. 

September 17, 1917: The wound of the hand gradually healed after 
a little sloughing of the graft along one margin. The tendons were 
exposed for a time but did not slough. : 

The finger is straight. The skin graft has made a thick pad of . 
tissue at the base of the finger. No active flexion of the finger is pres- 
ent and but slight passive motion. The patient has returned to work. 

February 11, 1918: The finger is straight. There is active flexion 
of the metacarpophalangeal joint to a right angle. No active motion 
in the interphalangeal joints. Slight passive motion in the distal 
joint but none in the proximal. The skin graft is thick and prominent. 
Sensation is present in the graft except along its ulnar margin. This 
patient can probably be further improved by another operation which 
will free the tendons from scar tissue, secure better motion in the 
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proximal interphalangeal joint by excision of another portion of the 
proximal phalanx if it is found necessary during the operation, and 
which will reduce the thickness of the skin graft. 

Case VIII—G. W. Episcopal Hospital. In August, 1917, the 
patient was struck in the forearm by a piece of steel which buried 
itself in the muscles. At operation the surgeon had difficulty in finding 
the steel and made a fairly extensive dissection in his search. 
Finally the steel was withdrawn by the application of a strong 
magnet. The wound healed promptly without complication. 

October 1, 1917: Referred to my service. Examination shows the 
flexor tendons of the fingers to be adherent to the scar of the incision. 
The fingers are held in partial flexion and cannot be fully extended 
either aciively or passively. Active flexion is incomplete. There 
is hyperesthesia and numbness of the middle finger. 

Operation (October 17, 1917).—Longitudinal incision to one side 
of the scar. Flexor tendons were dissected free of all scar tissue and 
were surrounded by a free fat transplant from the thigh. Wound 
closed. 

November 5, 1917: Wound healed, light massage ordered. Good 
use of hand. 

November 19, 1917: Able to make good fist. The fat transplant 
moves up and down with the tendons. No pain at any time in arm. 
Normal function of the hand. There is complete active extension of 
wrist and fingers and almost complete hyperextension of the wrist when 
the fingers are kept extended. Normal sensation in the middle finger. 


Discussion—This case illustrates the fact that a clean operative dissec- 
tion of the forearm may be followed by adhesions which greatly interfere 
with normal use of the hand. It is the author’s opinion that in any operation, 
primary or secondary, which requires a dissection of the structures of the 
forearm, measures should be employed to prevent adhesions of these struc- 
tures to one another and to the skin. The simplest and probably the best 
means of prevention is the free fat transplant. Cases nine and ten, in which 
clean operations were also productive of dense scar tissue, confirm this 
opinion. 


Case IX.—G. F. Episcopal Hospital. In July of 1917 the patient 
fell from a stack and cut his left forearm transversely to the bones on 
the palmar side about the junction of the middle and lower thirds. 
He was treated in a hospital for three weeks, within which time he 
was operated on. 

October 5, 1917: Examination reveals a deep transverse scar on 
the palmar surface of the left forearm. The arm and hand below the 
scar are slightly bluish in color and cool, and are without sensation. 
The patient says the hand “ feels dead.” There is complete ulnar and 
median paralysis below the scar, accompanied by wasting of the muscles 
of the hand. The fingers and wrist are in a position of extension, and 
there is complete absence of active flexion of the wrist and fingers and 
thumb except for slight power in the radial flexor of the wrist. 
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November 19, 1917: The patient has had treatment by massage 
and has developed very slight active flexion of the metacarpophalangeal 
and the proximal interphalangeal joints. 

Operation (November 21, 1917).—Through a longitudinal incision 
all the structures in the lower half of the forearm were dissected free 
from dense scar tissue. The dissection had to be carried down to the 
bones and the interosseous ligament. The ulnar nerve was found 
fastened to a tendon, the ends of the median nerve were buried in scar 
tissue, and but one or two tendons were found united. The ulnar artery 
had evidently been ligated at an earlier operation, as it was not patulous. 
The dissection of the nerves and tendons was carried down beneath the 
annular ligament until they were completely free of adhesions. All the 
tendons were lengthened to permit of their proper suturing. The two 
nerves also were lengthened and sutured. Fat was then taken from the 
thigh and placed between the deep tendons and the bones, another 
layer between the deep tendons and the superficial ones, and a third layer 
between the superficial tendons and the skin. Tubes of fat were sutured 
about the two nerves. The skin incision was closed, and the hand and 
arm were placed on a dorsal splint. 

December 24, 1917: Along the line of the old transverse scar the 
skin sloughed a little, and the underlying fat became infected. The 
patient has slight active flexion of the wrist and metacarpophalangeal 
joints, but none in the interphalangeal joints. 

January 7, 1918: Some of the superficial tendons of the arm have 
sloughed out. The wound has been treated from the beginning with 
dichloramine-T, and it is now healed. There is active motion of the 
radial and ulnar flexors, slight motion in the metacarpophalangeal joints 
and some motion in all the joints of the fingers and thumb. Sensation 
has returned on the dorsum of the hand. 

March 4, 1918: There has been steady improvement in all active 
motions and in sensation. 

April 4, 1918: Almost normal active motion of the wrist and about 
one-half normal active flexion of the fingers and thumb. Sensation has 
returned to the hand and fingers except in the median and the ulnar 
distribution. The superficial tendons are adherent to the scar. 

Operation (April 17, 1918).—An incision was made at the side of 
the former one. The superficial tendons were found to be ununited, 
with their ends separated about two inches, while the deep tendons were 
all united but were partially adherent to scar tissue. The two nerves 
were also ununited, and the proximal end of the ulnar nerve could not 
be found. Again the superficial flexors were sutured after being 
lengthened. The tendons of the little and ring fingers were sewed to- 
gether above and below the gap and a part of one tendon was used to 
bridge the gap. The same procedure was employed with the superficial 
flexor tendons of the index and middle fingers. The median nerve 
was spliced and sutured. Fat from the other thigh than the one used at 
the first operation was placed between the deep and the superficial ten- 
dons, and between the superficial tendons and the skin. The hand and 
arm were dressed on a dorsal splint. 
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Discussion.—A free fat transplant must of necessity secure nourishment 
and a new blood supply from the surrounding tissues, if it is to live. It 
may do this with difficulty when the tissues with which it is in contact are 
scar tissue with but scanty blood supply. 

In this case three layers of fat were introduced within the arm, and it is 
not to be wondered at that the scar tissue in the skin, together with the 
superficial layer of fat, failed to secure proper nourishment and sloughed. 
But the surgeon should not be discouraged if in an extensive plastic operation 
he does not secure an ideal result at the first attempt. If he be able to 
improve the condition in part by successive operations, a good result will 
be obtained in the end. 

In this case a result from the suturing of the nerves is scarcely hoped for. 
In fact at the second operation the proximal end of the ulnar nerve was not 
found. If the tenoplastic work has now been accomplished, the proper 
nerve-suturing must be attempted at a later operation, when the ulnar nerve 
may be exposed above the present wound and followed downward. 


Case X.—M. McD. Episcopal Hospital. On August 27, 1913, 
this patient, a girl of six years of age at the time, fell from an express 
wagon and suffered a fracture of the right humerus at the elbow. She 
was taken at once to the receiving ward of the Episcopal Hospital and 
the arm was dressed in a position of hyperflexion of the elbow. An 
X-ray picture taken the same day showed that the fracture had been 
reduced. She was dressed again two days later, August 29th, in the 
surgical dispensary. Blood blisters were present on the forearm. There 
appeared to be no feeling in the hand and fingers. No pain. On 
October 7, 1913, she was seen by Doctor Ashhurst who found the fol- 
lowing conditions: elbow motion, 75 to 135 degrees. Slough on ulnar 
surface of forearm two and one-half inches long and one inch wide, 
which seemed to involve only the skin and subcutaneous tissues. No 
sensation below the wrist. Beginning Volkmann’s contracture. Hand 
in mid-pronation with scarcely any rotation possible. 

November 3, 1913: Motion of elbow 50 to 130 degrees. Granulating 
wound on ulnar surface 1.0 cm. above the ulnar styloid, 3.0 x 2.0 cm. 
Wrist extends 20 degrees, flexes 45 degrees. Claw hand. When wrist 
is flexed to the limit, the fingers can be fully extended. Sensation pres- 
ent in radial nerve distribution on the outer side of the web between the 
thumb and index finger, and nowhere else. No sensation in median 
nerve distribution. The only sensation in the ulnar distribution is on 
the ulnar surface of the fifth metacarpal. 

November 24, 1913: Wound healed. Massage and active and pas- 
sive motion ordered. 

December 8, 1913: Sensation has returned in the distribution of the 
radial nerve. Rotation of the forearm has slightly improved. 

December 22, 1913: Slight power in the lumbrical muscles. 

January 5, 1914: Fingers can be straightened when wrist is extended. 
Improving. 
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February 16, 1914: Anesthesia present chiefly in the ulnar dis- 
tribution. 

March 9, 1914: Wrist can be slightly hyperextended. Dorsal ulnar 
and median anesthesia, palmar anesthesia distally from web of fingers 
except the thumb. 

Operation (March 25, 1914).—By Doctor Ashhurst. Dissection of 
the structures of the forearm. The incision was closed without placing 
any fat about the structures beneath. 

April 20, 1914: Active movement of the flexor profundus digitorum 
in the middle and ring fingers; doubtful in index and little fingers. 
Sublimis active in all. Extensors of fingers slightly active. Thumb 
flexors and adductors inactive. Massage and passive motion ordered. 

October 12, 1914: Elbow motion 30 to 155 degrees. Anzsthesia on 
extensor surface of two terminal phalanges of middle finger and on 
flexor surface of tips of index and middle fingers. Some power in 
deep and superficial flexors of the fingers. 

August 20, 1915: Thumb much improved. Elbow motion and areas 
of anzsthesia unaltered. 

October 1, 1917: The patient disappeared and has had no treatment 
during the past year. Elbow motion 45 to 155 degrees. The right 
forearm is much smaller than the left and is one inch shorter. Absence 
of rotation, forearm in mid-position. The hand is in extreme flexion 
and cannot be extended to the straight line, and it is deviated to the 
ulnar side. There is slight active flexion of the fingers, but none of 
the thumb. The patient does not use the right hand. The forearm is 
very small and the structures are apparently imbedded in dense scar 
tissue. There is very little muscle tissue remaining. Operation 
advised for cosmetic purposes. 

Operation (October 7, 1917).—By the author. The structures of 
the forearm were dissected free from dense scar tissue. All the ten- 
dons were lengthened to permit full extension of the wrist and fingers. 
Fat from the thigh was placed between the tendons and beneath the 
skin. The muscles of the forearm were found to be almost altogether 
replaced by fibrous tissue. 

May 6, 1918: Normal sensation in hand and fingers. Wrist and 
fingers are in a position of extension to almost a straight line. Normal 
active flexion of the wrist. Active and passive extension of the wrist 
to 180 degrees. Slight active flexion of the metacarpophalangeal joint 
of the index finger, none of the middle finger, and good of the fourth 
and fifth fingers. Very slight active flexion of the interphalangeal 
joints of all fingers but the middle one. Complete active and passive 
extension of the fingers. Abduction, adduction and opposition of the 
thumb are good, but there is no active flexion. The patient uses her 
hand for many purposes, and is able to pick up objects between the 
thumb and index finger. 


Discussion.—This case indicates that operation for Volkmann’s contrac- 
ture may be useless and even harmful unless layers of fat are placed about the 
dissected structures to prevent re-adhesion. 
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This child was operated on to remove the unsightly contracture of the 
hand. This has been accomplished. But she is developing an unhoped-for 
function of the hand, and the small wasted bellies of the muscles of the 
forearm below the elbow seem to be growing larger. There is good power 
in the extensor group of muscles and good power in the flexors of the wrist. 
The surgeon should never consider a case hopeless, as some improvement 
can almost always be secured. Possibly a later operation in this case to 
free further the flexors of the fingers and the thumb may lead to a develop- 
ment of these muscles which now appear to be wasted away. Tendon trans- 
plantation may also improve the function of the fingers and the thumb. 


Case XI.—K. B. Orthopedic Hospital. This patient lives in 
Youngstown, Ohio. In February of 1917 her right arm was injured in 
amachine. The elbow was broken and the back of the hand was badly 
lacerated. She was treated in a hospital for a month. 

December 22, 1917: An irregular cicatrix is present on the outer 
aspect of the arm and elbow. The external condyle of the humerus is 
sharp and prominent. The elbow is fixed in absolute ankylosis at 130 
degrees, and the forearm is fixed in almost full pronation. There is 
but 15 degrees of rotation possible. On the dorsum of the hand is 
a broad scar which is adherent to the extensor tendons of the fingers. 
The hand is in a position of slight palmar flexion and ulnar deviation 
and cannot be extended beyond 180 degrees. Active extension of the 
fingers is complete. Active and passive flexion of the metacarpophal- 
angeal joints are almost completely absent, and there is but very slight 
active flexion of the interphalangeal joints. 

Operation (January 18, 1918).—(1) Excision of the elbow through 
an external lateral incision. (2) Through a longitudinal incision on the 
dorsum of the hand the extensor tendons were dissected free from the 
skin and from the bones of the hand. A free fat transplant from the 
thigh was placed underneath and over the tendons, and the wound was 
closed. But very slight passive motion of the metacarpophalangeal 
joints was possible under ether. 

February 7, 1918: Elbow wound healed. Incision on hand has 
opened slightly at one end. Patient has almost normal motion in inter- 
phalangeal joints. She wrote a letter to-day, the first one for a year. 

February 22, 1918: Passive motion of elbow 60 to 160 degrees with- 
out pain. Very slight active motion. 

March 16, 1918: Normal flexion and extension of interphalangeal 
joints. Very slight motion in metacarpophalangeal joints. Active 
motion of elbow go to 180 degrees, passive motion 60 to 180 degrees. 
Lateral stability good. Rotation of forearm is one-half of the normal. 

April 4, 1918: Active motion of elbow 60 to 180 degrees, passive 
motion 35 to 180 degrees without pain. Active rotation of forearm 
one-half of the normal, passive two-thirds of the normal. Normal 
motion in fingers except in the metacarpophalangeal joints. A small 
superficial piece of fat sloughed from the wound in the hand. Wound 
now almost healed. Use of hand and arm has been showing improve- 
ment week by week. 
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Discussion.—In this case also there was slight sloughing of part of 
the fat transplant, due, probably to the poor vascularization of the skin 
in the region of the scar. Here no damage was done, however, as the tendons 
did not become exposed in the wound. 

Aside from the subject of this paper there may be noted in this case the 
good result which follows excision of the elbow for old fractures or fracture- 
dislocations. This patient now uses her hand and arm for dressing her hair, 
for feeding herself, for writing and for many other important functions, 
all of which were lacking before her operation. 

These cases illustrate the variety of operative procedures that must be 
employed: plastic work on tendons, nerves, and skin; skin, fascia, tendon, 
and fat grafting; excisions and arthroplasties of joints. 

Conclusions —Many of the numerous cases of partial or complete loss 
of function of the fingers, the hand, and the forearm due to infections or 
to injuries may be greatly improved or entirely cured by proper surgical 
procedures. It may be necessary to perform a number of operations in the 
severe cases to obtain a good result. Operative measures should not be 
postponed too long, particularly in those cases which begin to show trophic 
changes in the joints. Patient and prolonged after-treatment is frequently 
required, but in this the patient is usually a willing helper because he notes 
the continued improvement in his condition. Finally, it may be said that 
one seldom finds a more grateful man than he who has had restored to him 
the function of a hand which he had despaired of ever using well again. 


‘ 
| 


FIBRIN PAPER AS AN HHMOSTATIC AGENT 
By Samuet CiarkK Harvey, M.D. 


CAPTAIN, M.O.R.C., U. 8. A. 


(From The Laboratory of Surgical Research, Harvard Medical School) 


THE control of hemorrhage from vessels of sufficient size and so situ- 
ated that they can be readily clasped and tied has been for many years a 
simple matter. Quite otherwise is the hemostasis of multiple small vessels 
in the cut surface of an organ, such as the liver or kidneys, or of thinly- 
walled vessels surrounded by delicate tissue, as in the brain. The application 
of clamps leads only to further bleeding, and the use of mass sutures to 
the extensive destruction of tissues which may be of vital importance. 

Many measures have been suggested for the control of such bleeding. 
The use of styptics, such as ferric chloride, or the actual cautery aims at 
the production of an artificial coagulum and is unsatisfactory because of its 
inefficiency and the large amount of tissue damage. 

In more recent years, since the intensive study of the factors involved in 
the coagulation of the blood, many workers have attempted to hasten the 
normal coagulation by the use of various physiological and chemical methods.’ 
Naturally these were first tried and most successfully applied in circum- 
stances where the coagulation of the blood was lowered. An instance of 
this is the use of horse serum in hemophilia. 

The majority of cases in which this type of bleeding is embarrassing is 
in individuals with a normal coagulation time, and the use of such agents is 
merely an endeavor to hasten the normal process. Several reagents have 
been described with this in view, among which the most notable are the 
“ Coagulen ” of Fonio,? the kephalin of Hirschfelder * and the tissue juice of 
Fischl.t_ All these aim at the introduction of a strongly thromboplastic 
substance. That these are effectual within certain limits, especially when 
used in combination with pressure, may be true, but one can hardly say 
whether the effect is due to the hastening of a normal coagulation or to the 
mechanical control while the normal coagulation is taking place. 

It is usually found that a piece of cotton wet in salt solution pressed 
firmly on the bleeding area will control the hemorrhage * until such time as 
it is necessary to remove the cotton, when it brings the coagulum away with 
it, thus starting the flow anew. It is obvious at once that the use of an 
absorbable tissue would enable one to close the wound without any disturb- 
ance of the coagulum. With this in view it has been customary to bring 
the omentum over the bleeding surface of the liver or to introduce fascia for 
the same purpose.* For troublesome bleeding in brain surgery Cushing * 
described the use of bits of muscle. Horsley ° investigated its value experi- 


*For the literature concerning the use of these tissues as hemostatic agents see 
Grey." 
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mentally and stated that it possessed the following requisites, “ asepticity, 
adhesiveness, and thrombokenosis.” Risley,® in this laboratory, compared 
fat, fascia and muscle used in this manner and found the last most effec- 
tive. All these tissues, he concluded, could be safely used, they underwent 
fibrous changes and ultimately formed a firm union with the parenchymatous 
tissues. ; 

The obtaining of sufficient amounts of such tissue often involves the 
making of separate incisions or the sacrifice of considerable tissue in the 
wall of the original wound. To avoid this Grey’ studied the use of fibrin 
obtained from sheep’s blood. This was washed and sterilized in salt solution 
and used as one does cotton, it being closed within the wound. It was found 
to be more effective than the cotton, inasmuch as it adhered more readily to 
the bleeding surface. In comparison with muscle embedded in the cerebral 
hemispheres of cats, the absorption of the fibrin was found to be more rapid 
and attended by less reaction. Either tissue was resolved in about six weeks. 
For blocks of fibrin measuring 2.5 X 3.5 cm. the tolerance of the tissues 
was good, the resolution being necessarily much slower. 

This substance, although ideal from the standpoint of hemostasis and 
absorption, was found to be somewhat cumbersome in its adaptation to the 
routine of the operating room. Consequently, a method has been evolved 
for converting the fibrin into a paper-like substance, with a considerable 
gain in ease of preservation and handling. 

The method found most suitable for the preparation of this fibrin paper 
is as follows: The fibrin of beef blood is obtained from a slaughter house. 
This is passed through a fine meat-chopper and then washed in running 
water for twenty-four hours in order to free it of the other constituents of 
the blood. It is then shredded by prolonged trituration in a mortar and 
shaken up with about twice its volume of water. This is thrown, while in 
suspension, into a tray with a screen bottom, over which is laid a single 
layer of ordinary surgical gauze. With a slight oscillatory movement of 
the tray, the water runs through, leaving an even layer of fibrin deposited 
on the gauze. This is covered with another layer of gauze and turned out 
on a towel, being handled gently so as not to tear the fibrin film. The 
whole is placed between two towels of double thickness and introduced 
between two pressure plates, as shown in Fig. 1. These plates are approxi- 
mated with as great pressure as possible by the tightening of the bolts in- 
serted at their edges. The apparatus is placed in an autoclave and treated 
with steam pressure of 15 to 20 pounds for thirty minutes. On removing 
the film it is found to be “ welded” into a sheet of paper-like material from 
which the gauze can be readily stripped off, leaving a rough surface. The 
thickness of this sheet depends of course upon the amount of fibrin thrown 
on the screen. 

This fibrin paper is of a greyish brown color and on section shows a 
smooth, brown, homogeneous surface like that of gutta-percha. It is quite 
elastic and possesses a surprising amount of tensile strength. When damp 
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it can be handled like any fabric, but on exposure to the air it dries, becom- 
ing hard and somewhat brittle. When placed in water it rapidly softens 
and resumes the appearance shown on its first removal from the autoclave. 
On heating, water is first driven off and then the material burns much as 
does horn and with the peculiar odor of burning horn or hair. Boiling or 
further sterilizing with steam has no effect upon it, thus enabling one to 
sterilize it repeatedly. It is not soluble in alcohol, ether, chloroform or 
acetone, these substances drying it and rendering it brittle. Strong acids 
and alkalies cause it to swell and they slowly digest it, while the action of 
these substances in dilution is scarcely perceptible. 

It is possible by using a pressure cylinder to turn out blocks of the 
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material which can be cut directly with the microtome so as to form stamps 
some 15 to 18 in thickness. When dried these blocks can be drilled or 
turned on a lathe in much the same manner as can be done with hard rubber. 

For the purpose of hemostasis this substance was tried as cut by the 
microtome in quite thin sheets, and in the paper form as removed from 
the press with the thickness of about 0.5 mm. 

The thinner form seemed preferable because of the small amount of 
material introduced into the wound, but on trial the smooth surface did not 
stick so well as the paper with the roughened surface as left by the removal 
of the gauze. Consequently the former was discarded for hemostatic work. 

The thicker paper proved admirable as a hemostatic agent. Small pieces 
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the size of a stamp placed over arteries as large as the secondary mesenterics 
of a dog were found to control the bleeding after 1 to 2 minutes of pressure. 
The liver and kidneys of dogs were transected with a knife, a piece of the 
fibrin paper inserted and the split halves brought together with sutures, 
with control of the bleeding. Many times in the course of another series 
of experiments the gall-bladder was stripped from the surface of the liver in 
the dog, leaving a smartly bleeding surface. This was covered by a layer of 
the fibrin paper held in place by a pack of gauze. On removal of the gauze 
at the end of the operation, in each instance the bleeding was found to be 
perfectly controlled and the wound was closed with the fibrin in place. 
No further bleeding took place and the film was ultimately organized, as 
was shown by section of the animals from a few weeks to many months 
later. 

Its use was also tried in the clinic, where bleeding vessels in the cortex 
of the brain and in the dura, as well as bleeding from sinuses, was readily 
controlled. In these instances it acted certainly as effectively as fascia and 
almost, if not quite, so well as muscle. In a rupture of the liver in which 
it was possible to suture only the lower end of the tear, the upper end was 
packed with this fibrin and the wound closed. There was no further bleed- 
ing and the recovery was uneventful. In none of these cases were any bad 
effects observed from its use. 

The absorption and resolution of the fibrin was studied in rabbits, cats 
and dogs. All the experiments were carried out under anesthesia and with 
the strictest surgical technic. Pieces of the fibrin were inserted in the 
liver, kidneys and brain and these organs sectioned at varying intervals from 
a few days up to many weeks. The microtome stamps, some 15 to 18, in 
thickness, were found to have disappeared in from six to ten days. The 
cellular reaction was the same as that noted by Grey.’ With the fibrin 
paper which was about 0.5 mm. in thickness the process was prolonged, it 
taking from 6 to 8 weeks to effect a final resolution. The microscopic picture 
is practically the same as that seen in the absorption of a catgut stitch. 
Healing is ultimately accomplished with the formation of only a slight scar 
at the site of the implantation. 

For use in the operating room the paper is made as thin as possible, is 
sterilized in the autoclave for one hour and then allowed to dry, in which 
condition it can be stored for months. When desired a piece is dropped 
in the in-trument sterilizer and boiled for ten minutes, after which it is 
kept in sterile salt solution until used. In this way one has always at hand 
an absorbable, sterile material, easily handled, with which this type of 
bleeding can be controlled and which can be safely closed within the wound. 


SUMMARY 
Bleeding from multiple small vessels, from vessels in delicate tissue and 
from sinuses can be controlled by the application of fascia, muscle or fibrin. 
The peculiar advantage of the use of these tissues is that they can be 
left within the wound, thus avoiding the danger of stripping off the coagulum. 
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A method is described for converting fibrin into a fabric easily kept, 
sterilized and applied. This material is found to correspond in effectiveness 
and amenability to absorption with the untreated fibrin, while being far more 
adaptable to the operating-room technic. 
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Stated Meeting, held February 7, 1918 
The President, Dr. Epwarp Martin, in the Chair 


EXTENSIVE CAVERNOUS ANGIOMA OF THE NECK TREATED 
BY RADIUM 


Dr. D. L. Desparp and Dr. C, B. LoNGENECKER (by invitation) pre- 
sented a child, observed by them in the Surgical Department of the Jefferson 
Medical College Hospital. 

The mother stated that the growth had become noticeable a few months 
after birth, and while at first small had rapidly increased in size until the 
present time. When presented there was a large cavernous angioma occupy- 
ing practically the entire left posterior triangle of the neck (see Figs. 1 
and 2). 

The growth seemed to take its origin not only from the floor of this 
triangle, but also from beneath the clavicle and from behind the lower half 
of the sternocleidomastoid muscle. It was entirely subcutaneous, without 
skin involvement, beyond a slight dusky discoloration, where the veins or 
the dilated endothelial spaces approached the skin surface and could be seen 
through it. These could be felt upon palpation, were easily compressible, 
only to recur upon the withdrawal of the pressure. In view of the hazards 
attending operation for its removal, he consulted Doctor Newcomet in regard 
to radium, who was of opinion that it might be materially shrunken by its 
application. So the child was placed under his care and later when Doctor 
Newcomet entered the Military Service, Doctor Longenecker continued the 
treatment, with a brilliant result. 


PLASTIC RECONSTRUCTIVE SURGERY OF THE HAND AND 
FOREARM 


Dr. A. Bruce Git read a paper with the above title, for which see 
page 55. Healso presented for examination the patients who had been under 
his care, demonstrating the results secured. 

Dr. PENN G. SKILLERN, JR., said that the point which Doctor Gill brought 
out in regard to making incisions in the normal horizontal flexion creases 
in preference to vertical incisions is worthy of emphasis. The difference 
between these two incisions is just this: the vertical incision across a flexion 
crease is followed by keloid overgrowth and deforming contracture ; the hori- 
zontal incision through or in a flexion crease is followed by an invisible scar. 
He recently removed a luxated semilunar by cutting through the proximal 
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flexion crease of the wrist: at the end of two weeks no scar could be found. 
In transplanting the palmaris longus in its sheath to the little finger by the 
method which he recently described (Medicine and Surgery, December, 1917, 
1108) he exposed the empty flexor tendon sheath of the little finger by 
raising an anterior flap from the flexion surface in the following manner: 
Two horizontal incisions were made—one through the distal flexion crease 
of the little finger and the other through the flexion crease of the palm— 
and these two incisions were connected by a longitudinal incision along the 
ulnar border of the little finger; by raising this quadrilateral flap and reflect- 
ing it to the radial side excellent exposure of the desired field was obtained. 

Doctor Gill stated that in the case of tenolysis in which he transplanted 
fat-fascia lata to the wrist and arranged it in three tiers to enwrap the 
flexor tendons he had difficulty from necrosis of the overlying skin, due 
to the excessive tension to which it was subjected from bulging of the large 
amount of fat and fascia stuffed into the forearm. In these cases of tenolysis 
of many closely-related tendons it is Doctor Skillern’s practice to take the 
flat piece of fat-fascia transplant and, with the fat side toward the tendons, 
arrange it in and out among the tendons until it resembles a corrugated 
board: the summits of every two adjacent corrugations are then stitched 
together, thus forming a series of tendon sheaths; the free lateral borders of 
the transplant are sutured to the cut lateral margins of the deep fascia so 
as to anchor the corrugated tendon sheath. This method, originally devised 
for a case of old Volkmann’s contracture, has been uniformly successful. 

Dr. Gwitym G. Davis called attention to the service of a fat flap. 
The cargyle membrane had been used, especially in treating contracture of 
the forearm and hand, but the serous discharge which occurred in these cases 
was apt to expel the membrane. Doctor Gill has demonstrated that in these 
operations, as in bone surgery, the autogenous graft has been the most 
desirable. 

Since the discussion has included the question of finger tendons he would 
mention a method which he had found of service in one patient. The man 
was injured by a cut across the palm dividing the flexor tendons of the little 
and ring fingers. When the man was seen some considerable time after the 
injury he found on cutting down upon the hand that the proximal ends of 
the tendons had contracted to such a degree that he did not feel justified 
in splitting the hand as far as would be necessary in order to reach them. 
He, therefore, made an incision and divided the superficial flexor of the 
good finger in two parts—one part was attached to the deep flexor of the 
little finger and one part to that of the ring finger. The wound healed up 
well and the result was very satisfactory. He mentioned this case simply 
to show one of the many combinations of operation possible to do in these 
tendon cases. Of course, one must not be satisfied with simply doing the 
operation. There must be a long series of after-treatments. In speaking 
in this connection at the meeting of the College, Dr. R. Tait McKenzie said 
that in the after-treatment of such cases if the cicatricial scar is not pro- 
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INTESTINAL OBSTRUCTION DUE TO GALL-STONE 


nounced, hot water baths, etc., may be used. A marked scar, however, is 
apt to be softened by the hot water bath, resulting in a raw surface and 
interference with healing. The selection of the postoperative treatment must 
be made with much care. 


INTESTINAL OBSTRUCTION DUE TO GALL-STONE 


Dr. W. E. Lee and Dr. Heren J. LeMatsrre (by invitation) presented 
a woman, aged fifty years, who had been in good health up to April, 1917, 
when she began to suffer from constipation and mental depression. In 
July she was seen by Dr. F. T. Stewart who made a diagnosis of chole- 
cystitis. In January, 1918, she complained of nausea and vomited bile. 
Examination elicited great tenderness over gall-bladder and right iliac region ; 
no rigidity. Temperature was only about 100°; pulse 100 and weak. Food 
was withheld and flaxseed poultice applied. Next day pain was localized 
over stomach, and fractional doses of calomel administered. The following 
day (third), after a good loose bowel movement, the patient again vomited 
greenish bile and in a few hours her abdomen was found to be distended 
and there was rigidity over gall-bladder area with marked sensitiveness in 
epigastrium. Enema was followed with good result and distention dis- 
appeared. The fourth day (January 24th) there was distention over lower 
abdomen with diminished peristalsis. There was frequent vomiting of bile 
which was induced by any movement on part of patient. Stomach lavage re- 
sulted in the withdrawal of unmixed bile. Flaxseed poultices applied over 
distended area with moderate effect and enema result was found negative for 
blood and bile. Seen by Doctor Lee the evening of the fifth day (January 
25th), at which time there was rigidity over gall-bladder area with continuing 
tenderness in epigastrium, distention of the transverse colon, absence of 
peristalsis and partial obstruction of bowels. Exploratory operation advised. 
Early the next morning the patient vomited a large amount of very dark 
fluid with decided fecal odor and she complained of intense pain in gall- 
bladder region. Distention unrelieved, though bowels moved voluntarily 
with large amount of partly formed stool, containing fresh blood and clots 
of a clear mucoid material with shreds of tissue. Laboratory examination 
showed this tissue to be fragments of involuntary muscle and fibrous tissue 
heavily infiltrated with red blood-cells and polymorphonuclear leucocytes, 
denoting acute inflammation. Patient removed immediately to General Hos- 
pital and shortly after arrival had several more bowel movements, mixed 
with fresh blood. Operation delayed, as it appeared that the obstruction was 
relieving itself. A few hours later (sixth day after onset of symptoms) she 
passed a large biliary calculus per rectum and distention gradually subsided. 
From this time (two weeks ago) patient has made a surprisingly rapid re- 
covery. There is still sensitiveness on palpation over gall-bladder area but 
bowels are moving normally and patient is able to digest semi-solid food 
comfortably. The feces are now of a light brown color and partly formed 
consistency, with no evidence of bile or blood. 


73 


| 
< 
| 
| 
| | 
| | | 
| : 
4 
/ 


PHILADELPHIA ACADEMY OF SURGERY 


THE SWIFT-ELLIS METHOD OF TREATMENT IN CEREBROSPINAL 
SYPHILIS 


Dr. B. A. THomas presented his experiences with the intraspinal method 
of treatment of cerebrospinal syphilis. He mentioned the anatomical con- 
siderations which prompted Swift and Ellis to suggest and utilize the intra- 
spinal injection of autosalvarsanized serum in the treatment of this disease. 
Attention was directed to the fact that in his experience with twenty-five 
cases, deductions were necessarily inconclusive, because the cases on the 
one hand had been treated intensively intravenously so long as improvement 
was manifested clinically and serologically (including examination of the 
spinal fluid), and on the other hand, to the fact that many cases had been 
referred primarily for the Swift-Ellis treatment, receiving an insufficient 
number of injections, and as shown by the analysis in the table of cases 
presented, an absolutely inadequate amount of treatment for permanent 
results. The technic in general was outlined, and precautions stipulated as to 
dangerous procedures. 

Attention was directed to the fact that in a few cases of tabes treated 
by intravenous injections only of salvarsan, the results thus far have been 
apparently just about as good as in other cases, in which the intravenous 
injections were supplemented by intraspinal injections of autosalvarsanized 
serum. 

In the treatment of paresis, Doctor Thomas believed that salvarsan, either 
intravenously or intraspinally, possessed no advantages over mercury and 
the iodides, and in fact was likely to be harmful. 

From his experience, Doctor Thomas believes that the question of the 
value of intraspinal medication in the treatment of cerebrospinal syphilis 
is still an open one, and does not believe that it should be resorted to so long 
as improvement can be obtained from intravenous injections alone of salvar- 
san. He strongly believes that mercury and the iodides still continue to be 
indispensable remedies for the best treatment of cerebrospinal syphilis, 
although their administration in certain types of this form of the disease may 
and should be preceded by intravenous injections of salvarsan, and possibly 
by intraspinal medication if further improvement is no longer manifested 
following the intravenous injection. Certainly patients with marked cordical 
degeneration offer little if any hope of improvement by this or any other 
known method of treatment. 


CARCINOMA OF THE PENIS 


Dr. B. A. THomas presented a negro, aged thirty-seven, who came to 
the Genito-urinary Department of the Polyclinic Hospital in the latter part 
of December, 1916, with a history of life-long phimosis. A year prior to 
admission he noticed a subpreputial discharge, and a few months later the 
glans penis began to enlarge, and a bloody discharge appeared from the pre- 
putial orifice. Examination revealed an indurated irregular ulcerating mass 
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EPITHELIOMA OF THE FACE 


four to six centimetres in dimensions, involving the entire glans. The in- 
guinal lymph-nodes were palpable; the Wassermann reaction was negative. 

On January 5, 1917, a bilateral inguinal lymphadenectomy, followed by 
total extirpation of the penis, was performed under ether anzsthesia. The 
laboratory report rendered by Doctor Kolmer showed a squamtous-celled 
carcinoma, with very early involvement of the lymph-nodes. During his 
stay in the hospital, the patient was given intensive X-ray treatment, in the 
hope of preventing recurrence. The patient was discharged from the hospital 
exactly four weeks after the operation. 

The patient was exhibited to show the satisfactory results, inasmuch as 
he has shown no signs of recurrence to date, over two years. He has com- 
plete control of urination, obviously assuming the sitting posture, and is 
actively engaged in laboring work. 


Stated Meeting, held March 7, 1918 


The President, Dk. E>warp Martin, in the Chair 


EPITHELIOMA OF THE FACE FOLLOWING X-RAY TREATMENT OF 
A KELOID 


Mr. J. S. Ravpin presented a woman, aged forty-one years, who was 
admitted to Dr. Chas. H. Frazier’s service at the University Hospital, 
November 20, 1917, with a “running sore” on the right side of the face 
and the neck. 

At fifteen she had typhoid fever, during which time she developed an 
abscess in the right mastoid region. This was lanced and pus was evacu- 
ated. A few years later a keloid appeared in the scar and this was fol- 
lowed by another keloid below the scar. These enlarged until when 
she presented herself for treatment at the Howard Hospital in 1902, the 
original keloid covered the entire mastoid process, while the lower one ex- 
tended from the tragus of the ear above to below the angle of the jaw below, 
and from the anterior border of the sternocleidomastoid to the anterior 
border of the masseter. 

Doctor Frazier removed the upper keloid, but it was followed by a re- 
currence. The patient was then referred to Doctor Pancoast for X-ray 
treatment. This was in the latter part of June, 1903. X-ray treatment was 
continued over a period of about four years. The doses were not measured. 
At the time of her discharge in 1908 the keloids had practically disappeared, 
there remaining only a scar. She was told to return occasionally for obser- 
vation, but this she failed to do. 

In 1915, after a latent period of eight years, she returned. ‘The skin at 
the site of the keloids had broken down. X-ray treatment at this time 
was futile. On November 20, 1917, she was admitted to Doctor Frazier’s 
service. Examination at this time showed at the angle of the right jaw 
and extending on to the cheek anteriorly and the mastoid process pos- 
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teriorly a sluggish ulcer. Its edges were indurated and everted. It was 
not very movable on the underlying tissues. A serum exuded from it, 
which was odorless. It was painful. There was no glandular involve- 
ment. 

The patient was operated on November 26th, and the area was excised 
by a wide circular incision. The growth did not seem to infiltrate the under- 
lying tissues. The edges were seared with the actual cautery, bleeding 
points controlled, but no attempt was made at closure of the wound. 

C. A. Porter and S. B. Wolbach in The Journal of Medical Research, of 
October, 1909, reported a number of X-ray carcinoma. They called atten- 
tion to the. latent period between the last X-ray treatment and the beginning 
of signs of degeneration, also to the relatively benign character of many 
of these epidermic carcinomas. 

E. P. Cumberbatch, in the October, 1913, number of the Proceedings of 
The Royal Society of London, reported a technic whereby he claims to get 
most excellent results from the X-ray treatment of keloids. He divides the 
area into four parts and each area is treated separately. No area receives 
more than one-half a pastille dose of Sabourand, tint B, and each area is given 
a fortnight’s rest before repeating the dose. 


ADDRESS ON “SHOCK” 


Dr. Mires T. Porter, haying been introduced, said that with regard to 
shock one finds, especially on the part of those who have not been actually 
at the front in this war, a failure to recognize certain things which are 
obvious enough when one is actually in the work. One of these is in 
regard to the definition of shock. When the shock case comes in, the 
ambulance driver or stretcher bearer used to come to report that there 
was a shock case. There never was any question about the diagnosis. 
The patient was the color of muddy parchment; the eyes were turned up, 
the whites only showing; utterly relaxed. The heart is feeble; respiration in 
uncomplicated shock is never deep ; always feeble, but more frequent than 
normal and the blood pressure is very much reduced. The appearance of 
the patient alone gives the diagnosis in these ordinary cases of shock. It is 
very important to recognize the condition at the beginning, the importance 
lying in the fact that it is very much easier to save the patient in the early 
hours of shock than in the later hours. If the low blood-pressure is main- 
tained certain changes occur. He knew of no other way of recognizing 
the very early stages than by the measurement of the diastolic blood- 
pressure. One need not say that every case of low diastolic blood-pres- 
sure will die of shock; but when the diastolic pressure falls to a low level, if 
the patient has not shock one may be certain that he will have the symptoms 
and difficulties of shock if the blood-pressure remains low for any length of 
time. We have come to a point in the treatment of this condition in which 
the systematic taking of the blood-pressure is of as much importance as the 
systematic taking of temperature to judge of the continuance of fever. This 
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systematic taking of blood-pressure he did not see practised in any of the 
French hospitals. It would save many lives. The general tendency of 
shock cases when once in the grip of shock is to die under the treatment, or 
the lack of treatment, ordinarily given to them at present; whereas, a treat- 
ment which demands no great experience, and requires only the intelligence 
of systematic attention to a few things, will save about four-fifths of the 
cases. The literature of shock for the last twenty years or so contains 
various conclusions, various ideas, which are either entirely erroneous or 
which are only partially comprehended. One of these ideas is that shock 
is due to exhaustion of the vasomotor centre. This is not the case, be- 
cause it is shown that in profound shock the vasomotor centre still gives 
reflex change to blood-pressure on stimulation of the sciatic nerve far too 
great to be accounted for if the centre were exhausted. Moreover, it has 
recently been shown that in profound shock the superficial vessels are con- 
stricted, which would not be so if the vasomotor were exhausted. It is also 
not true that shock is due to stimulation of nerves of sensation. It can be 
shown that stimulation of any nerve for several hours at a time with strong 
currents can be made without causing shock. The speaker had stimulated 
almost every nerve in order to find nerves the stimulation of which would 
cause shock. In none of the cases in normal nerves was there a fall of 
blood-pressure; on the contrary, the general effect was to increase blood- 
pressure. It is, however, true that patients are found in such a state that 
slight stimulus will produce a condition resembling shock. An example is 
reported in the ANNALS oF SuRGERY of an interesting case cited by him 
twelve years ago in which a woman with cancer of the breast, with enlarge- 
ment of the glands in the lower part of the neck and axilla, had suffered for 
many months and had had morphine and was in a highly nervous state. 
During the operation it became necessary to put a clamp on one of the cut 
nerves of the brachial plexus, when the woman fell into a condition thought 
to be shock. He did not believe that that was shock, but inhibition of the 
heart. He held to that belief because previously the same clinical picture 
has been produced by experiments which he did and in which the animal had 
morphine. The reason for the state was that the patient had become sensi- 
tized. That conception of sensitization is new. It is based upon good ex- 
perimental observations. The first of those observations which he had ever 
recorded is in the second chapter of the first volume of the Journal of Experi- 
mental Medicine, in a paper upon “ Ligation of the Coronary Arteries,” 
which was the second paper on this subject, the first having been written 
by Welsh and Flexner. In it are reported a large number of cases, re- 
sults of ligation of the coronary artery in dogs. If the artery is large 
there occurs sudden arrest of the heart with fibrillary contractions apt to 
be fatal in the dog. The interesting point here is that there were several 
series of these experiments and in all of the series but one dose was given 
of morphine and cocaine; that following ligation of the left coronary artery 
in 50 per cent. of cases there was arrest of fibrillation. A second ligation 
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caused arrest in 85 per cent. of the cases. In other experiments made with 
pure ether the morphine and cocaine had so sensitized the heart that a 
stimulus otherwise innocent caused a fatal arrest of fibrillation. Years 
later he found in studying the tonus of the heart muscle another state of 
sensitization. In experiments recently published in the Journal of Experi- 
mental Medicine upon pneumonia, tracings from the heart muscle were 
shown from dogs that had died of pneumonia. In these dogs it is found 
that at the end of three and one-half hours tonic contraction has taken place 
to an extent equal to the ordinary contraction of the heart. In experiments 
to determine the effect on blood-pressure of stimulating the sciatic nerve a 
rat received morphine and cocaine. When about to stimulate the sciatic 
nerve to obtain the vasomotor reflex we found upon lifting it that the heart 
“ fell down ”; there was inhibition, frequent and feeble beat which lasted 
three-quarters of an hour. Warm saline solution was given, and the nerve 
was again iifted when the heart fell into the same state, remaining so for 
half an hour. With more warm saline solution the rat recovered and the 
experiment proceeded in the ordinary way. 

If you make a survey of the diseases in which the arteries are affected, 
in certain migraines in which there is prolonged restriction of the fibrillary 
vessels, you will see that patients subject to migraine get into a state in 
which a little extra fatigue or other stimuli which under ordinary circum- 
stances will produce no such effect bring on the prolonged spasm and all 
indications of the disease. It is obvious that sensitization of the heart lead- 
ing to prolonged inhibition is a factor in the production of shock. 

Then there is the hydrostatic fall, a fall which can be illustrated by an 
artificial scheme. The best example of a hydrostatic fall is seen in cases in 
which novocaine has been given carelessly. The sudden fall of blood-pres- 
sure does not last long and is rarely fatal. 

The question of hemorrhage is not well understood. In the loss of blood 
there is a critical point below which you can take but a small quantity of 
blood without dangerous symptoms appearing. Just here is another point 
deserving of attention: The amount of blood necessary to carry on nutrition 
of the tissues varies with the state of nutrition in those patients. If the 
metabolic factor or the chemical operations of the tissues are diminished or 
impaired, then obviously more blood will be necessary to nourish those im- 
paired tissues than if these elements were at their normal level. Conse- 
quently, the blood which can be lost is a variable quantity. Hemorrhage 
per se is not a cause of shock. 

These are the principal sources of confusion with regard to the cause 
of shock. When the speaker first went abroad in 1916 to study at the front 
the cause of shock, he was informed by the surgeons that shock was seen 
oftener in fractures of the thigh and in multiple wounds through the sub- 
cutaneous tissues. His personal experience bore this out. It has been found 
that the blood of such patients contains large quantities of fat. It is also 
known from experiments on animals and examination of tissue of human 
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beings that fat embolism takes place in this condition. Fat emboli have 
been found both experimentally and after shock in the human subject; after 
fractures they have been found especially in the lungs, brain and other 
organs. When he came back from France he tried to find a chemical sub- 
stance which might be absorbed by bone marrow; it occurred to him that fat 
embolism might be the cause of shock. He demonstrated this by injecting 
3% c.c. of neutral olive oil into the jugular vein of a cat. 

He had taken pains since acidosis was considered in connection with 
shock to inquire of several persons supposed to know more about the subject 
than anyone else in this country. The result of that inquiry was that he 
should not quote them personally but that they believed that while there 
was no doubt that even in early stages of lowered blood-pressure the alkali 
reserve is diminished in the blood there is a doubt whether the amount of 
diminution observed in the ordinary case of complicated shock is of great 
clinical importance. That doubt is a very complicated matter resting upon 
matters which he personally is not competent to discuss. The question is 
whether the reduction shown by the test in the alkali reserve really does mean 
acidosis in the cases in which it has been said to mean acidosis. 

As practical men it is necessary that we should not leave any reasonable 
chances untried. He, therefore, inquired what it was best to do under the 
circumstances. It was their opinion that where acidosis was suspected it 
was advisable to draw the urine from the bladder, then to administer from 
3 to § grammes of sodium carbonate properly diluted and after an hour to 
test the urine reaction. If the urine were found to be alkaline no acidosis 
was present; if it were still acid the probability would be that acidosis was 
present. It is the opinion of these gentlemen that the sodium bicarbonate is 
not without certain potential dangers. 

In the practical handling of a case of shock you should in the first place 
take the diastolic blood-pressure. The maximum blood-pressure is of un- 
certain value in shock because the arteries are well filled, the heart beat fre- 
quent and feeble, and therefore the maximum blood-pressure is impaired 
more than 15 mm. The diastolic pressure is a much more certain sign and 
it is also very easy to take. The test is of greatest importance because shock 
is above all a disease in which the understanding of a critical condition is 
vital to the saving of the patient. In shock there is a level to which the 
blood-pressure sinks above which level the patient is likely to recover. Below 
that level there is a vicious circle which results in the patient’s death. That 
level he had called the critical level in shock. This level depends somewhat 
upon the instruments used. He would say that sixty was this critical 
level; that with a level of from 55 to 50 the tendency is to die; that with a 
level of 65 the tendency is to get well with almost any sort of treatment. 

To summarize: the patient in shock must not be washed. He must not 
be put into a soft bed; he must not be given normal saline solution indis- 
criminately without any record of the blood-pressure; the blood-pressure 
must not be guessed at, but must be measured every fifteen minutes. It 
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takes one and three-fourths minutes to make a reading of the diastolic pres- 
sure. The patient must not be warmed up in bed and then taken out of the 
bed without a blanket on an ordinary stretcher, carried 500 feet uncovered 
and given chloroform. If he does not die it is because he is young and 
vigorous and not because he has not had ample opportunity at the hands 
of the surgeon. All of these things he had seen done repeatedly. At the 
head of one of the hospitals was a distinguished professor of surgery. 
He said he was glad to see him, that all the shock cases were dying. After 
he had been there ten days five of the cases recovered. The only difference 
in treatment was that the things enumerated were corrected. The method 
finally worked out in France has proved to be a good one. When a case 
comes in it is taken to a little room canvased off from the part of the tent 
in which the operations were done. The patient is put upon a slanting table 
so that the feet are 30 cm. higher than the head. The blood-pressure is 
taken every fifteen minutes and if at the critical level normal saline is given 
with adrenalin. If this does not keep the pressure up carbon dioxide is 
given. The clothes are not removed but cut away round the wound. Chlo- 
roform is never used. Whenever possible local anesthesia is employed. 
Operation is performed as rapidly as possible and if advisable carbon di- 
oxide is given during the surgical procedure. The patient is wheeled back 
fifteen or twenty feet and the expert in charge of the case must remain 
with him for an hour. These are the principal points in the care of the 
shocked case. 

There are a good many cases in which none of the efforts heretofore 
employed in shock will raise the blood-pressure. In those cases something 
must be done. It occurred to him that it might be of value to use the 
respiratory pump. In the use of carbon dioxide we get any type and rate 
of pressure we like. The result of the increased action of the respiratory 
pump is to carry much more blood from the veins into the slightly emptied 
arteries and to the heart which is not properly filled. The inevitable result 
is that in two or three minutes from the beginning of treatment the pulse is 
much stronger and the blood-pressure is up 10 to 12 mm. It can be raised 
30 mm. in animals and fifteen in man. If the blood-pressure fall to the 
critical level it makes a great difference in the prognosis. He would sug- 
gest to utilize this extremely simple method or improve upon it. He did not 
maintain that fat embolism is the general cause of shock, nor did he main- 
tain that carbon dioxide respiration is a heaven-sent remedy which will re- 
move all danger from shock. It is of advantage in shock, but the real point 
in regard to treatment is to make systematic effort based upon repeated meas- 
urements instead of risking the patient’s life by pure guess work. 

Dr. H. A. Hare said that the air hunger referred to by Doctor Porter 
has apparently been taken by many persons as an evidence of toxemia, 
meaning that the respiratory centre has been stimulated by the B. oxy- 
butyric acid or that there is an effort of Nature, by deep inspirations, to 
oxidize the B. oxybutyric and diacetic acids into harmless acetones. He 
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would not be surprised if it was found that this view is entirely erroneous. 
He was inclined to think that part of this deep respiratory effort which 
occurs under these circumstances is Nature endeavoring by the respiratory 
apparatus to help the heart pump; and Doctor Porter in his remarks 
dropped a word or two which seemed to give some emphasis to this point. 
He had repeatedly seen cases of pneumonia in which he had been convinced 
that the cough of the patient which was thought to be annoying, and which 
the physician tried to stop by the administration of opiates, was really an 
effort on the part of the respiratory mechanism to assist the heart in pump- 
ing venous blood. Deep inspirations and forcible expirations alter venous 
pressure, and venous pressure is one of the things which has gone wrong in 
this extraordinarily interesting condition. 

In regard to vascular dilatation, the fundamental conception of shock 
held during the last thirty odd years is that taught by Horatio C. Wood 
that shock was due to vascular palsy, is due to an accumulation of blood 
in the great veins. It is only within the last few years that surgeons 
have employed atropine to prevent the accumulation of blood in the great 
veins, although those of us engaged in clinical medicine have long 
regarded it as one of our great aids. 

When Doctor Porter referred to the exposure of the patient to cold in 
the transfer from ward to operating room he was reminded of an incident 
observed many years ago in London in experimental work upon the brain 
of monkeys. The monkeys were brought in clad in little red dressing gowns 
and kept warm by hot water bags. Inquiring the reason for this he was 
told that if this were not done the monkey died of shock during the opera- 
tion. In the afternoon of the same day he saw Victor Horsley remove a 
large brain tumor from a woman clothed only in a nightgown and lying on a 
one inch glass-topped operating table. He wondered whether the vital re- 
sistance of the monkey and the difficulty of its maintaining heat had any 
bearing on human surgery. The maintenance of heat on the one hand and 
the presence of excessive heat on the other are points all too frequently 
ignored. We often see patients brought into the operating room with the 
blankets rolled up and hanging across the base of the neck; the belly exposed, 
with no recognition of the fact that it is the heat citadel of the body. As 
soon as the belly is opened the cold is felt there. The chairman will re- 
member that many years ago we carried on a series of experiments upon 
animals in which we showed that the introduction of fluids of various tem- 
peratures into the peritoneal cavity produced a most extraordinary variation 
in blood-pressure. Fluids a little below the normal temperature of the ani- 
mal caused profound drop in blood-pressure. These same fluids applied to 
the wall of the abdomen or introduced high up in the bowel, where they cir- 
culated in the same area except that the bowel wall was between them and 
the peritoneal cavity, caused no variation in blood-pressure. Heat, there- 
fore, according to these experiments is of considerable importance. 

In regard to the saline question; he was interested many years ago in 
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having a demonstrator of physiology standing beside him who, when he in- 
jected a considerable quantity of fluid into the animal, expressed great sur- 
prise that the blood-pressure did not rise. There is nothing more fictitious 
than the idea that such injection of fluid is followed by rise of blood-pressure. 
You can inject three and four times the equivalent of the total amount of 
the blood of an animal without causing a rise in blood-pressure. 

Doctor Porter did not refer to the hypertonic solutions or to the use 
of the viscous fluids. If there is one function of the body about which it 
is most jealous and most cautious it is the maintenance of the normal 
chemical constitution of the bleod. If you give a man with healthy 
kidneys 30 grains of any potash salt three times a day he will have no 
symptoms, the kidney will eliminate the potash and maintain the normal con- 
dition of the blood; but if the man has renal disease the potash becomes a 
poison. The moment you put in a pint or quart of strong bicarbonate of 
sodium solution, unless you are going on the principle that the symptoms 
are due to acidosis and that you are able to neutralize the acidosis as in a 
test tube by adding alkali, you are putting into the blood stream a prepa- 
ration of sodium which Nature never intended should be there. Per- 
sonally, I believe that little will come of this new acidosis treatment in 
shock. I do not believe that acidosis has anything to do with shock. 
Doctor Porter said that the degree of acidosis was so small that it did 
not produce symptoms. Doctor Hare’s conception is that the individual 
is bleeding to death in his own vessels and that there is an accompani- 
ment of loss of nervous equilibrium. He believed that in the problem of 
shock there is a condition exceedingly complex in Nature in which certain 
factors in certain cases are dominant and in other cases other factors are 
dominant, and that it is not a single pathological state or a proposition as 
simple as we see in the consolidated lung of croupous pneumonia. 

Dr. Joun B. Roperts said that about thirty-five years ago he wrote in 
the first volume of “ Holmes’s System of Surgery” (which Doctor Packard 
edited in this country) on shock, and showed the similarity of symptoms of 
fat embolism and those of surgical shock. He had not, however, seen much 
reference to this fact in surgical literature, until he read what Doctor Porter 
has recently written. Surgeons knew that shocked patients seemed to 
revive considerably under the effect of ether anesthesia, when we formerly 
amputated limbs as soon as reaction seemed moderately well established. 
Indeed, in those earlier days hypodermic use of ether was employed to some 
extent as a remedy for shock. See “ Holmes’s System of Surgery,” Ameri- 
can edition, 1881, vol. i, p. 145. The distinction made then was that so- 
called “ delayed” shock might be fat embolism. May not Doctor Porter’s 
cases have been examined by him after shock had been replaced by fat 
embolism ? 

Doctor Porter closed the discussion, saying that with the history of 
blood-pressure, he had noted that several times in the history of fat 
embolism a condition simulating shock had been seen. If, however, these 
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citations are examined it will be found that in no case is there anything like 
the surgical shock as seen on the field of battle. His contribution con- 
sists of a method of measuring low blood-pressure in conditions resem- 
bling shock and he had presented certain facts of which he was sure. He 
did not personally know about the use of gum acacia mixed with saline 
solution. It must be tried with caution. It is not necessary to have the 
blood-pressure remain up for a long time; these patients are just on the 
edge between life and death; if you can bring them back to life for ten 
minutes at a time you will probably get them through. If, therefore, 
you have a remedy by which you can raise the blood-pressure again and 
again, try it, and nurse the patient past this critical point. 

With regard to opium, the surgeons in France who had seen a good 
deal of this condition of shock were in the habit of giving opium when- 
ever the patient was restless. He himself believed that it was a good 
thing, but his experience in connection with the circulation is that it is 
never safe to speculate. The blood-pressure can be raised even in a 
normal individual by carbon dioxide inhalation. So, when he is asked to 
explain how it is that fat embolism produces shock he frankly says that 
at the present moment he had no definite information regarding it and 
would be incapable of offering a hypothesis. 


| 
| | 
| a 
| | 


TRANSACTIONS 


NEW YORK SURGICAL SOCIETY 
Stated Meeting, held April 10, 1918 


The Vice-President, Dr. Witt1am A. Downes, in the Chair 


RECURRENT PERITONEAL ADHESIONS WITHOUT EVIDENT 
PERITONITIS 


Dr. Ronert T. Morris presented a woman upon whom he operated nine 
years ago for fixation of the kidneys, subsequently for suspension of the 
uterus, and four years later did a hysterectomy for fibroid uterus. The 
patient has a congenital ptotic habit, narrow costal angles, and low colon, 
but at the time of removal of the uterus there was no undue inflammation. 
There was good repair. Two or three years later the patient suffered from 
intestinal obstruction which he considered due to the presence of adhesions, 
and five weeks after the onset he operated, finding a few peritoneal adhesions 
involving the caecum only. He separated these but failed to make a note 
at the time of the method of prevention of recurrence of adhesions used. 
He has, however, three resources, Senn’s omental graft, Cargile mem- 
brane (which some experimenters believe causes the formation of peritoneal 
adhesions but which he does not believe is true in the human) and aristol 
film. In cases in which there is much oozing from the site of adhesions, the 
aristol film is not applicable and here he prefers the Cargile membrane. The 
aristol film makes a mechanical obstacle to recurrence of adhesions: There 
is a gradual disappearance of the aristol by the ordinary fatty metamorphosis 
of cells and in a year or two it has entirely disappeared. 

The patient presented did pretty well without further evidence of intes- 
tinal obstruction until November, 1917, when there was evidence of marked 
intestinal obstruction; operation disclosed no adhesions at the site of the 
former adhesions, but well up above the cecum was a very strong band 
from the parietes surrounding the ascending colon; this was liberated. 
Shortly after that she again had symptoms of intestinal obstruction, and 
on March 28, 1918, another operation disclosed most extensive adhesions 
involving the transverse colon, several loops of ileum, and at least thirty 
minutes was spent in the separation of these adhesions. Such an extensive 
lesion coming on without any evident peritoneal inflammatory process is 
considered by Doctor Morris as a most interesting condition. In several 
similar cases he has attempted to discover if the adhesions were due to 
toxins or to parenteral bacteria; in many cases cultures showed anaérobes or 
the colon bacillus free as a parenteral bacterium; in other cases no results 
were obtained from the cultures. He is much in doubt whether such adhe- 
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sions are caused by injury to the endothelium by parenteral bacteria or by 
toxins excreted at elective affinity sites. 

Dr. WiLLtiAM A. Downes did not consider it necessary to look for a 
bacterial cause for these adhesions but laid more importance upon the 
mechanical conditions arising at the time of operations, stating that in his 
own cases he believed the handling of the viscera by dry gauze, rough 
handling, and allowing the intestines to come in contact with the skin which 
has been painted with iodine or other antiseptics is often responsible. A 
minimum amount of handling, the use of wet pads, and as little trauma in 
every way is the thing to be desired. He considers some patients more 
prone to the development of adhesions than others. 

Dr. WiLLy Meyer called attention to a method of treatment not suff- 
ciently practised, that is, in such cases where we apprehend the formation 
of adhesions, particularly after the removal of tumors, and raw surfaces 
that cannot be covered with peritoneum remain behind. It has been found 
of value in such cases to place the patient soon after the wound has closed 
in a frame with electric lights regularly every day or every other day for 
from half an hour to an hour, making use of the superheated air. 

Dr. R. T. Morris, in closing, stated that the points called attention to 
by Doctor Downes were well made, but he has frequently said the same thing ; 
he is very careful not to allow any iodine to get into the peritoneal cavity, 
since finding in experiments with rabbits that carelessness in this regard was 
productive of iodine adhesions. In regard to handling the viscera he is 
extremely particular, and in the case reported the most extensive adhesions 
occurred in parts of the bowel that had not been touched previously. 


SUBOCCIPITAL DECOMPRESSION FOR TUMOR OF THE BRAIN 


Dr. SEWARD ERDMAN presented a boy of thirteen years who was admitted 
to the New York Hospital, on February 8, 1918, with the complaint of 
occipital headache of five weeks’ duration increasing in severity and with 
occasional vomiting for three weeks previous to admission. In his previous 
history there was little to throw any light on this condition. Family history 
negative. His left leg was injured by a carriage wheel two years ago. 
No history of injury to the skull. Without any preceding trauma, or middle 
ear disease, about the first of January he began to have occipital headaches, 
at first slight, then very severe. Three weeks before admission he vomited 
on three successive days, once each day. For the past two weeks he has done 
very poorly at school, although previously bright. Is very nervous and 
unable to keep arms and face still. His severe headache interfered with 
sleep. While in the medical ward, where he stayed for four weeks, the 
case was thoroughly considered and a number of tests were made. The 
Von Pirquet and the Morro tests were negative. His blood Wassermann was 
negative and spinal fluid, of which 15 c.c. were removed, showed a pressure 
supporting a nine-inch column of mercury; there were nine white blood- 
cells, 77 per cent. lymphocytes; spinal fluid Wassermann negative. This 
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spinal fluid was injected into a guinea-pig and showed no evidence of tuber- 
culosis. Examination upon admission, February 8, 1918, showed occasional 
movements of the muscles of the forehead with lifting of the eyebrows. 
Knee-jerks were not elicited; there was no Babinski reflex and no ankle 
clonus. Slight enlargement of lymphatic nodes. An X-ray of the skull 
(anteroposterior view) showed a slight clouding of the right maxillary 
antrum suggestive of a sinusitis, but there was nothing about the past his- 
tory or in the examination of the nose or throat to throw any light on this 
condition. On admission his leucocyte count was 15,700, with 85 per cent. 
polynuclears. February 21st, white blood-cells 11,800, 82 per cent. poly- 
nuclears. On February 16th, ten days after admission, Dr. J. Ramsey Hunt 
stated that “the character of the headache is suggestive of organic lesion 
in the posterior fossa. There is beginning slight optic neuritis... Gait uncer- 
tain, especially on turning. No spontaneous lack of codrdination as in pass- 
pointing and no adiadokokinesis ; no nystagmus.” On this same date Dr. Col- 
man W. Cutler found a “slight papillary oedema involving the nasal part of 
both discs. More marked on left. Elevation of two diopters.” The patient 
continued to complain of severe pain in the back of the neck and slept only 
with medication. For two weeks after admission, he vomited once or twice 
a day and complained of extreme dizziness when his head was raised. On 
February 20th, Doctor Cutler examined him again and found swelling of the 
right disc, 3 D., with flame-shaped hemorrhages and left disc 2 D. On 
February 23rd, there was no change in the eye grounds. On the 28th 
“ swelling of the disc had not increased in either eye, but choked disc was 
more marked and hemorrhages were more numerous.” In view of the 
fact that the patient was not improving under medication with iodides and 
with the positive evidence of cerebropressure increasing and the damage to 
his optic nerve, decompression suggested itself and was performed on 
March 7, 1918. 

Suboccipital Decompression—A horizontal incision slightly curved from 
mastoid to mastoid was made and then a median incision. The posterior 
part of the foramen magnum was removed, exposing freely the posterior 
aspect of the cerebeilar hemispheres. On opening the dura there was marked 
bulging of the cerebeliar hemispheres but no increase of fluid; the right side 
bulged more than the left. Inspection and palpation did not reveal any tumor. 
For about ten days following operation there was little change in the boy’s 
mental condition; he did not vomit during this time, although he has 
subsequently vomited three times; he lay still in bed apparently in a great 
deal of pain and showed no interest in anything, having to be fed by hand. 
Two weeks after the operation there was a marked change in his condition, 
he began to be interested in his surroundings, looked at pictures and books, 
has since read books and finally he began walking about holding on to the 
beds. Doctor Cutler examined his eyes again on March 23rd, sixteen days 
after operation, and found that the “elevation of the nerve in both eyes 
was not measurable. The upper nasal edge was slightly blurred. Vestiges 
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of hemorrhage noted along nerves with exudate more marked on right side.” 
His gait was still somewhat unsteady but not ataxic. His dizziness continued 
for four or five days after he was up. Although tumor of the cerebellum 
was not verified at the operation, his improvement following the suboccipital 
decompression has been so striking that the case seemed worthy of 
presentation. 

There is at present slight bulging in the suboccipital region with well 
marked pulsation. 

Dr. ALFRED S. TAYLOR stated that sometimes a deep cyst would give 
physical signs as described in this case and one cannot be sure by palpation 
alone whether or not such a condition exists. He suggests a blunt exploring 
needle to determine this point. With regard to the incision he considered 
it of interest that Doctor Erdman had used the crossbow incision when he 
had a median incision, stating that in a boy like this with a long thin neck 
one can get good exposure without the median incision and this would 
save a considerable amount of time and bleeding. In many cases he con- 
siders it wise to make the curved part of the incision with the removal 
of muscles over the occipital bone, and if one then does not have sufficient 
room to expose the cerebellum properly the median part of the crossbow 
can be made. 


LUETIC OSTEOMYELITIS OF THE ULNA 


Dr. J. M. Hitzror showed a young woman, aged twenty-two years, who 
was admitted to the New York Hospital on March 21, 1917, for a luetic condi- 
tion of the left ulna. She contracted lues about two years ago and was not 
treated. She injured the left arm by a fall from a horse one year ago, and 
fell again in December, 1916, at which time a swelling appeared near the 
elbow, and the arm has since been painful and useless. On her admission to 
Doctor Kent’s clinic she had a gumma over the olecranon which was discharg- 
ing and which exposed the bone. There was a fracture of the middle of the 
shaft of the ulna which the X-ray showed to be pathological. Wassermann 
positive. From March 28th to May 28th, she had nine injections of diar- 
senol, two of 0.3 mgm. and the others of 0.4 mgm., without any effect 
upon the bone. 

On June 5, 1917, the ulna was excised from the olecranon down to 
within one inch of the head, leaving the periosteum which could only be 
distinguished as a structure on the anterior surface of the bone. The bone 
was completely necrotic, moth eaten, cheesy-white in appearance, and did 
not bleed except at the upper and lower ends. The exposure of what seemed 
normal bone was then made at each end, and a tube of connective tissue 
with periosteum on one face was made by running catgut stitch with the 
ends of the bone at each end. of the tube. She made an uneventful recovery, 
but showed no signs of bone regeneration, and eleven weeks after the first 
operation, i.e., on August 17, 1917, the two ends of the ulna were exposed 
by a long incision through the scar of the ulnar bed, exposing the upper 
and lower ends of the ulna. A groove was then cut in both ends exposing 
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the medulla and a wedge-shaped graft nine inches long and about one-half 
inch wide was then cut from the left tibia with the Kenyon saw. The 
gtaft had periosteum and endosteum. The graft was then placed in the 
grooves previously formed and fastened in position by kangaroo tendon 
ligatures at each end. The muscles, planes and skin were closed about the 
graft with interrupted sutures without drainage and the arm put up in a 
sugartong moulded plaster splint. 

She made an uneventful recovery and the splint was removed in a little 
over nine weeks, the arm then being solid. The X-rays show the graft 
anchored at each end and the last X-ray, January, 1918, six months, shows 
the beginning enlargement of the central portion of the graft. Since her 
operation, she had had several doses of diarsenol and during her con- 
valescence the region of the wound was treated with 30 per cent. calomel 
ointment. 


ABSCESS OF THE LIVER 


Dr. Forses HAwkes presented a man, twenty-four years of age, who, 
seven and a half weeks ago, was taken with fever and malaise and went 
to bed. He ran a temperature of 1o1-102° F. and pulse-rate of 80-100. 
His Widal was negative and there were no malarial organisms found in the 
blood. About one week later he developed some pain in the right side, 
under the ribs anteriorly, and some rales were heard above the gall-bladder 
region, over the liver. The pain was variable but fairly persistent. He had 
no chill. Leucocyte count, 14,000, 79 per cent. polymorphonuclears, and he 
was constipated. His temperature then gradually went down to normal and 
he took a trip to the Adirondacks to get braced up. While away he was 
fairly comfortable but had some pain in the right side at times. His pain 
then became more pronounced and his temperature reached 102° F. by 
mouth, pulse-rate 90. He looked a little flushed. His liver seemed some- 
what enlarged and tender to the right side of the midline in the epigastrium. 
He had some right upper abdominal rigidity. An X-ray of his gall-bladder 
region was negative as to calculi. A Wassermann was also negative. The 
urine showed a few casts and some red blood-cells. He went into the Nassau 
Hospital in Mineola one week later. An exploratory incision was made 
over the gall-bladder region. The gall-bladder and anterior portion of the 
liver were normal. The portion of the liver directly above the right kidney 
was found to be enlarged and there were a few slender adhesions of the 
posterior edge of the liver to the posterior peritoneum. The adhesive 
process had not progressed sufficiently to make it a safe procedure to open 
the abscess at that time; so a gauze strip was passed down to this area 
just above the right kidney and brought out through a stab-wound in the 
right loin. The anterior wound was closed. Five days later this stab-wound 
was enlarged anteriorly, and the upper pole of the right kidney located by 
the finger and pushed anteriorly out of the way. The bulging liver was 
then felt and the abscess opened with the finger. About six ounces of 
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yellowish, sticky pus, with no distinct odor, were evacuated. Fenestrated 
rubber tube drainage was used. The peritoneum was not opened in this 
second operation. The patient made an excellent recovery, draining pro- 
fusely. He healed up solidly in about six weeks. He has remained well 
since then. The cultures of the pus showed “ Staphylococcus aureus ”’ 
(Sondern Lab.). In looking back for some cause for the abscess, the 
only thing that could be considered as a possible factor was the fact that 
in his work he often lifted the rear end of an automobile, supporting the 
frame against his right side. It is possible that he may have traumatized 
his liver in this way. 


CARCINOMA OF THE RECTUM 


Dr. Forses HAwxEs presented a man, forty-five years of age, from whom 
he had removed a carcinoma of the rectum seven years and nine months 
previously. An almost annular carcinoma was found about 214 inches from 
the sphincter. The so-called combined operation was performed as follows: 
Through the lower abdomen the rectum and sigmoid were detached from 
the bladder and posterior pelvic attachments up to the promontory of the 
sacrum and the abdominal wound temporarily closed. An incision was 
then made slightly to the right side from the anus to just above the level 
of the sacrococcygeal joint. The attachments of the coccyx on the right 
side were divided and the sacrococcygeal joint opened and the coccyx 
reflected to the left. Through this opening the lower rectum was mobilized, 
the lateral vessels being clamped and tied. Large clamps were then applied 
to the bowel about two inches above and below the growth and this portion 
removed. The bowel ends were united, end-to-end, by suture, and gauze 
drainage inserted. The abdominal wound was reopened and some oozing 
found from the raw surfaces in the pelvis, necessitating the placing of a 
small cigarette drain. The patient made an excellent recovery except for the 
establishment of a small fecal fistula in the lower part of the posterior wound 
which has persisted to the present time but which interferes very little with 
his work. He passes some gas through it at times but no feces unless he 
has a diarrhoea. He keeps his bowels in good condition by taking an enema 
every night after his work is done and this way he has no trouble when 
he is on the stage. The anastomosis scar is a linear one without any evidence 
of recurrence and the patient is up to his usual weight. The pathological 
report on the tumor was: “ Adenocarcinoma—glands not involved.” 


UMBILICAL HERNIA: THE CONDEMIN-RANSOHOFF TECHNIC 


Dr. H. B. Decarour read a paper with the above title, for which see 
page 732, Ixvii (June, 1918). 

Dr. WiLtiAM B. Corey said that at the Hospital for Ruptured and 
Crippled from 1891 to 1918 there were 162 cases of umbilical hernia operated 
upon ; 58 in children, with no relapse ; 104 adults with 3 relapses. The Mayo 
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operztion was done in 77 cases with one relapse and in 34 cases the vertical 
overlapping method with two relapses. He considered that there was no 
harder operation in surgery than that for strangulated umbilical hernia 
presenting a mass of omentum or intestine which it is impossible to unravel 
or to separate the adhesions, and he believes that the plan advocated by 
Bloodgood of doing a two-stage operation is good. He stated that a few 
cases which had proved fatal in his hands he thought might have had a 
different result had the two-stage method been used. In most of the non- 
strangulated cases with judicious care the adhesions can be separated and 
the contents reduced. In closing such wounds he strongly opposed the 
use of silkworm-gut, silver wire or any form of non-absorbable suture. He 
stated that in the early days when there was more or less uncertainty as to 
the possibility of properly sterilizing absorbable sutures, there might have 
been some justification for the use of non-absorbable sutures, but at the 
present time there was none. He stated that kangaroo tendon or chromic 
gut remains unabsorbed sufficiently long to fulfil all the requirements of the 
radical cure of all types of hernia. 

With regard to the use of silver filigree or silver wire in umbilical or 
ventral hernia, he pointed out its many disadvantages and expressed the 
belief that better results could be obtained with kangaroo tendon. 

Dr. Witty MEYER in commenting upon the value of the Mayo technic 
in the radical operation for umbilical hernia referred to the procedures 
of the past before its introduction where in many instances poor results 
were obtained. He then viewed the various technic up to the present time 
and stated that he had used the silver filigree with great satisfaction in a 
number of cases; he does not unravel the contents of the sac but reduces 
them en masse, placing on top a silver filigree. He has, however, abandoned 
this method after an unpleasant experience: In fastening the filigree with 
silver wire sutures he caught inadvertently the wall of a loop of intestine. 
Ten days later a fecal fistula occurred which was a source of great trouble. 
He feels, however, that certain types of cases are still best treated by the fili- 
gree, particularly after resection of the abdominal wall for tumor. It is the 
only method to prevent formation of a hernia; it should be made during the 
operation. He considers the Mayo technic a tremendous advance upon 
former methods. Regarding strangulated hernia of the type mentioned in 
the paper they are frequently dangerous, becoming gangrenous in a remark- 
ably short time. He cited an instance of a patient with a long-standing 
hernia which had become irreducible and which suddenly became strangu- 
lated; there was no vomiting and a physician was not called for twelve 
hours. At this time she was promptly removed to the hospital and operated 
on; the entire amount of small intestines which was strangulated was totally 
gangrenous and resection was necessary ; this patient made a good recovery ; 
had there been any further delay she would doubtless have succumbed. 

_ With regard to the opening of the sac he believed the majority of sur- 
geons made a transverse incision of the sac about one-quarter of an inch 
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above the surface of the abdominal wall, after having thoroughly exposed 
the fascia around the umbilicus. This transverse incision of the sac close 
to the umbilical ring usually exposes these parts in such a way that repair 
is easy. 

Dr. JAMeEs M. Hirzror cited one experience in connection with opening 
of the sac as recommended. This was a case occurring two years ago at 
the New York Hospital in an Italian woman of thirty-seven, who had been 
sick for twenty-four hours. She had had a big umbilical hernia for a great 
many years. The symptoms resembled an intestinal obstruction and were 
considered as due to strangulation in the hernial sac, but on opening the 
sac, a gangrenous appendix was found to be the cause of the trouble. This 
appendix and the gangrenous omentum were removed and the wound closed 
without drainage. Except for a slight wound infection in the skin, she 
recovered promptly. The wound was closed as in a radical cure. 

Dr. Witt1AM A. Downes stated that he had had two cases of strangu- 
lation of umbilical hernia due to bands within the hernia sac; one in an 
old lady in poor condition, where he simply opened the sac, liberating the 
band, leaving the hernia im situ; in the other he opened the intestine, drained 
it, and closed it later. He considered that some cases must be treated con- 
servatively, especially when the patients are in poor condition. 

Doctor DELATOUR, in closing, stated that he had had a large number of 
cases of strangulated umbilical hernia and since using the Condemin- 
Ransohoff method his mortality had become practically mil. He feels much 
more confidence in this method than he ever did in any other used by him. 
He agreed with Doctor Downes that with a patient in poor condition milder 
treatment might be justified, but in cases of bands within the sac as men- 
tioned by him he thought it possible to find trouble here. He does not 
approve of the artificial anus, as it leaves a gangrenous mass in the sac. 
After the sac is lifted up the intestine is in full view and if loose can be 
easily withdrawn; the neck of the sac is divided, giving free access. If 
the intestine is gangrenous no attempt at withdrawal is made but immediate 
resection is done. The incision should be made internal to the ring which 
is a simple procedure and is a time saver. In a number of cases where he 
found a fairly large mass of intestine not gangrenous but adherent and 
looking as though there was obstruction he has not felt justified in taking 
time to straighten out the bowel, but replaced it in the abdomen on the 
theory that previous to the obstructive symptoms the intestine had been in 
that condition, and in none of these cases has he had further trouble. He 
states that the Condemin-Ranschoff method leaves the wound in condition 
for a Mayo closure. He was prompted to bring this matter before the 
profession again as he had recently seen a strangulated hernia attacked in 
the old way, an hour being spent in an attempt to release the contents of the 
sac, while by this method the whole operation of freeing the intestine and 
omentum could have been done in fifteen or twenty minutes. 

In reply to Doctor Downes’ query he stated that in every case he would 
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open the sac, dividing the ring, and proceed according to the character of 
the intestine found. If the gut looks viable and responds to stimulation 
it should be left, otherwise resection is indicated. 


Stated Meeting, held April 24, 1918 
WittiamM A. Downes, M.D., Vice-President, in the Chair 
EFFECT OF ELECTROMAGNET ON SCAR TISSUE 


Dr. W. C. Lusk presented six cases treated with the electromagnet radi- 
ator of E. K. Miiller in the treatment of painful or tender scar tissue and stiff 
joints following immobilization. These cases form the basis of a paper to be 
published later. 

MYELOMA OF THE CLAVICLE 

Dr. J. M. Hitzror presented a man, forty years of age, who in January, 
1917, sustained a fracture of the right clavicle. Nine months later, the 
patient noticed a small lump at the attachment of the sternomastoid muscle ; 
a second lump appeared three weeks later at the point of fracture in the 
clavicle, and this had been growing slowly. He also noticed a small lump on 
the pectoral border in the axilla, which apparently had no relation to the 
other two masses. The only inconvenience noted was the fact that his collar 
became too tight. The patient was admitted to the New York Hospital on 
February 20, 1918, at which time there was a tumor in the region of the 
lymph-nodes just behind the attachment of the sternomastoid and one in the 
posterior triangle. His blood Wassermann was negative, there was no indi- 
cation of these masses being tubercular and it was indefinite as to whether or 
not they were related to the fracture. At operation the incision was carried 
along the clavicle, cutting the sternomastoid muscle, and exposed a rather 
curious tumor, totally encapsulated, looking much like an hypertrophied 
lymph-node. This was removed and then the second mass, which was fixed 
to the under surface of the clavicle, was found to spring from the medulla, 
the cortex being entirely destroyed; for this reason it was thought that this 
lump had its origin in the medullary cavity. The clavicle was therefore 
excised. The patient made an uneventful recovery. 

Histological examination showed the tumor to belong to that curious type 
of tumors named myeloma; it was a plasma-cell tumor, and these are very 
uncommon. A section of the tumor showed the characteristic cellular pic- 
ture and excentric nucleus staining deeply with deeply staining cytoplasm 
resembling the plasma ccll of Unna. The small lump at the pectoral border 
which was increasing in size proved to be a lipoma. The sternomastoid 
muscle where it was fastened to the pectoral became contracted and a piece 
of tissue of both pectoral and sternomastoid muscles was removed, but there 
was no evidence of recurrence of the first tumor. 

Vance presented a paper on multiple myelomata in the American Journal 
for Medical Sciences, in 1916, in which he divided these tumors into five 


groups, of which he makes the fifth group the plasma cytoma and gives the 
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literature in these cases. They are not common and outside of their histo- 
logical picture they are not yet definitely classified. 

The patient presented was given five X-ray treatments after the opera- 
tion, at Doctor Ewing’s suggestion, on the supposition that the X-ray is 
beneficial in preventing the recurrence of cellular tumors of this type. 
Whether or not his fracture was the cause of this tumor of the clavicle which 
occurred at the point of fracture nine months later is still a question. 

Dr. WiLiiaM B. Cotey expressed it as his opinion that the injury might 
be considered the causative factor of the tumor, and stated that he had ob- 
served eight cases of sarcoma of the clavicle in two of which he performed 
total excision. In one case operated upon nine years ago there was a rapidly 
growing round-celled periosteal sarcoma following a severe strain from 
sliding down the banister. This case was treated with the mixed toxins of 
erysipelas and bacillus prodigiosus for five months, following total excision 
of the clavicle, and there has been no recurrence. He recently saw the 
patient and had planned to show him at the meeting this evening, but was 
unable to do so, as he had joined the Aviation Corps, and had left New York. 
At the present time the patient has perfect functional use of the arm. He 
then mentioned another case of total excision of the clavicle in a boy eight 
or nine years old, operated upon by him some seven years ago for round- 
celled periosteal sarcoma in which the same line of treatment was followed 
but in which a recurrence developed in two months, and, although the patient 
was treated by Doctor Abbe, with radium, he died in five months from the 
time of the original injury. The tumor in this case occurred two weeks after 
a fall, striking on the end of a wooden box. 

Doctor Coley also referred to several inoperable cases and to some treated 
originally by other surgeons than himself. Among these was a case in which 
the entire clavicle was excised by Dr. Maurice H. Richardson for round- 
celled periosteal sarcoma, in May, 1908. Immediately after the operation the 
patient was referred to Doctor Coley for toxin treatment, which was started 
in New York and continued later at home. At the time the treatment was 
begun there was considerable infiltration of the whole lower cervical region 
suggesting a recurrence or incomplete removal. The condition entirely 
cleared up during the next two months. The toxins were continued for 
nearly six months by the family physician, Doctor Trulock, of Dixmont 
Maine. The patient is still well at the present time, nearly ten years after the 
operation. 

Doctor Coley had personal notes from Dr. Thos. W. Huntington, of San 
Francisco, of another case of total excision of the clavicle for a periosteal 
round-celled sarcoma of the clavicle, in which the toxins were given for five 
months as a prophylactic, and the patient is still well, ten years later. 

At the time of publication of his paper on “Sarcoma of the Clavicle: 
End Results Following Total Excision,” in 1910, Doctor Coley was able to 
collect from the literature only 64 cases of total excision of the clavicle for 
malignant disease. Previous to 1893 there had been reported only 32 cases, 
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just two of which had remained alive and well beyond two years. In view 
of this fact Doctor Coley believed it fair to assume that the use of the mixed 
toxins as a prophylactic in the cases described played some part in preventing 
a recurrence of the disease. 


DUODENOJEJUNOSTOMY 


Dr. Witttam A. Downes presented a young woman, 21 years old, who 
was admitted to St. Luke’s Hospital, March 23, 1918, with a history that for 
the past year she had suffered from attacks of vomiting; coming on about 
three times a day ; the vomiting has no relation to meals. She has had several 
attacks at night; there has been no blood in the vomitus; she has no acute 
pain, but at times has gastric distress which is relieved by vomiting, this 
distress is made worse by taking soda and food; has had no tarry stools, no 
jaundice. She was poorly developed and nourished, with opacity of both 
corner. X-ray shows large six-hour retention with enormous dilatation of 
the first and second portions of duodenum. 

Operation (April 1, 1918).—Duodenojejunostomy. 


Pathological Findings.—The first and second parts of the duodenum were very 
much dilated, being almost the same diameter as the stomach; there was a hard mass 
of glands at the head of the pancreas causing obstruction of the duodenum. Patho- 
logical report of these glands tuberculous. 


The patient gained seven pounds in weight before leaving the hospital, and 
has continued to gain since. Vomiting entirely relieved and is able to take 
and digest all sorts of food. 

Doctor Downes stated that the only cases of duodenojejunostomy of 
which he had been able to find a record were one by Doctor Stavely, of 
Washington, done for dilatation of the duodenum and one performed by 
Doctor Beckman for giant duodenum. 

Dr. Witty Meyer stated that he had lately operated on a patient with 
all the clinical symptoms of pyloric obstruction which were corroborated by 
the X-ray which showed that the patient’s stomach had remained filled in- 
stead of emptying. Operation disclosed a foreign body in the duodenum, 
which was found, on opening the intestine, to be a fruit pit. In the lower 
third of duodenum there was an obstruction due to a tumor of the head 
of the pancreas which had grown forward, stricturing the lumen. In sutur- 
ing the small wound in the duodenum Doctor Meyer found the wall very 
friable and this in conjunction with other experiences leads him to the conclu- 
sion that the duodenum when distended is more brittle than other parts of the 
bowel. For the relief of the condition found in this case he performed a 
posterior gastro-enterostomy. The patient died suddenly thirty-six hours 
later, supposedly from perforation, but the autopsy failed to show this and 
death was therefore ascribed to his markedly debilitated condition. 

94 


GASTROCOLIC FISTULA FOLLOWING GASTRO-ENTEROSTOMY 


GASTROCOLIC FISTULA FOLLOWING GASTRO-ENTEROSTOMY 


Dr. Witt1am A. Downes presented a man, thirty-three years of age, 
who was admitted to St. Luke’s Hospital, February 15, 1918. In June, 1913, 
he began to have pain and tenderness in abdomen, and in July, 1913, 
was operated on for chronic appendicitis. About two or three weeks later 
the pain returned as before. In the summer and fall, 1913, he had two 
periods of medical treatment of two weeks each for duodenal ulcer. Then 
recurrence of pain afterward. In December, 1913, he was subjected to a 
posterior gastro-enterostomy, and pyloric occlusion. Did not improve, could 
not retain food, lost eighteen pounds in weight. On January 28, 1914, a 
second operation by the same surgeon. X-ray had shown the gastro-enter- 
ostomy opening closed. This was enlarged. Symptoms continued off and 
on. Various medical treatments, or treatments for temporary relief were 
given. November 6, 1914, his abdomen was again opened and a large ulcer 
was found at the artificial opening; this was excised, and the gastro-enter- 
ostomy done again. Patient was in bad condition, the gastro-enterostomy 
was done, therefore, by means of a Murphy button; patient’s life was at a 
very low ebb for several days following this operation, and convalescence 
was slow. In January, 1915, the old pains had returned. He was treated by 
diet and rest, but without much success. 

During 1915 he had three serious hemorrhages into his bowels. In Feb- 
ruary, 1916, he was put upon a careful medical treatment of diet and alkalies 
with rest, and immediately began to improve. His pain left the second day 
of treatment and he began to gain weight rapidly so that within three months 
he had gained thirty pounds and returned to work shortly after this. Except 
for occasional bowel disturbances in the shape of diarrhoea he was entirely 
without symptoms until the summer of 1917, eighteen months later. He had 
continued the careful medical treatment with alkalies and diet over a full 
year, during the last few months of which it was less rigorous but still ample 
to control the acidity in the stomach. Off and on during October and No- 
vember, 1917, he had attacks of diarrhoea. He had no pain with these. They 
were simply quick evacuations of the bowels with watery movements. In 
December, 1917, he first noticed the belching of an ill-smelling gas at times 
and an occasional nausea. But he had no vomiting. 

In January, 1918, he had an attack of vomiting one evening and noted 
fecal material in the vomitus. This was corroborated by his physician. For 
a day or two he would have no trouble, and then for several days would have 
diarrhoea and occasional vomiting of fecal material. X-rays were taken 
and showed within an hour that bismuth was in the transverse colon after 
ingestion in the stomach, and later a bismuth rectal injection showed bis- 
muth in the stomach within an hour. The diagnosis of fistula between the 
stomach and colon, either direct or indirect, was thus corroborated, and he 
was operated upon February 15, 1918. Examination showed that transverse 
colon had become adherent to the gastrojejunal cicatrix and had sloughed 
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through. The area of anastomosis was delivered into the wound, the com- 
munication between the colon and stomach determined, the colon stripped 
off the site of the anastomosis by blunt scissors dissection, and the rent in 
the colon repaired by three tiers of Lembert sutures, the gastro-enterostomy 
opening enlarged and repaired in the usual manner by three layers of Lem- 
bert stitches; the wound closed in layers about a rubber dam drain to the 
site of the anastomosis. The patient recovered without drawback and in 
less than three months has gained forty pounds in weight. 

Dr. JoHN ERDMANN stated that he had had a duplicate of th: case re- 
ported, in a man twenty-six years of age, who was operated on fo: duodenal 
ulcer three years ago, having a pylorectomy with the gastro-enterostomy. 
Subsequent to operation he had excruciating pains in the left lower abdomen, 
and, seeking relief for this, he traveled from the Eastern to the Western 
coast ; to Rochester; visited several sanitaria, and finally consente to Doctor 
Erdmann’s doing an exploratory operation a year ago, when an auastomusis 
between the transverse colon, the duodenum, and the stomach was found. 
Doctor Erdmann suggested that this fistula might have been caused by the 
surgeon in taking the stitch between the transverse mesocolon and the 
stomach, putting his stitch through the colon. It was an interesting point 
that the persistent pain mentioned ceased immediately after closure of the 
fistula and enlarging of the gastro-enterostomy opening. This patient is 
now in good health and serving in France in the Aviation Corps. 


COLOPEXY FOR PROLAPSE OF THE RECTUM 


Dr. Witty Meyer presented a woman, aged twenty years, who had 
developed prolapse of the rectum during the past two years. The prolapse 
was 2% inches long and appeared with each defecation. According to the 
nomenclature of Moschcowitz, it would be considered an incomplete pro- 
lapse. In this case Doctor Meyer made the McBurney incision, opened the 
peritoneal cavity parallel with the skin incision as wide as the intermuscular 
incision would permit, and placed the patient in the exaggerated Trendelen- 
burg position in order to pull up sigmoid and rectum, put the latter well on 
the stretch. He then rubbed the parietal peritoneum and the gut with dry 
gauze and attached the lowest end of the sigmoid to the peritoneal incision 
with silk threads, closing the opening. The patient made an uninterrupted 
recovery and since the operation on February 25 of this year has had no 
further trouble. Doctor Meyer is not certain of a cure in this case and will 
watch the case with interest. However, he would be surprised to see it 
return, since he firmly anchored the sigmoid with the five silk sutures. He 
stated that in a large prolapse he would adhere closely to the Moschcowitz 
operation. 

Dr. W. C. Lusk said that he had seen two cases of prolapse of the rectum 
associated with loss in weight, one of them being greatly emaciated, in both 
of whom, with the restoration of normal body weight, the replaced prolapse 
finally remained in position. 
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POSTERIOR GASTRO-ENTEROSTOMY FOR GASTROPTOSIS 


Dr. Wit_y Meyer presented a woman, twenty-nine years of age, who 
had had stomach trouble for years, fermentation, pain, constipation, head- 
ache. She was very nervous and had lost steadily in weight. She had 
general enteroptosis, and particularly was the stomach affected; the greater 
curvature had sunk into the pelvis and formed a “ water-trap stomach.” 
According to the literature on such cases, any efforts at attachment by stitch- 
ing the stomach are not encouraging. Doctor Meyer in this case decided to 
do a typical posterior gastro-enterostomy and to close the pylorus absolutely. 
He stated that he made use of Hueltl’s wire stitching instrument which he 
considered particularly adapted to cases like this. The patient made a good 
recovery and since then has been but little troubled by her digestion, although 
she still must eat with care. Before the operation she was constipated, but 
since then her bowel evacuations have been spontaneous and normal. She 
has gained in weight. 


GASTROGASTROSTOMY FOR HOUR-GLASS STOMACH 


Dr. Witty MEYER presented a woman about thirty years of age who 
had been sick for many years. There had been frequent hematemesis in 
the beginning, but this had stopped, and she had persistent gastric pain which 
was not dependent on the ingestion of food. There were frequent vomiting 
spells. .In December, 1915, she again had persistent vomiting with increas- 
ing pain; an examination of X-rays taken two years previously showed a 
most typical hour-glass stomach. A month later Doctor Meyer operated 
upon her, making a transverse incision. As she had a very sharply rising angle 
of the ribs and adhesions within the abdomen with contraction of the cica- 
tricial bands toward the left particularly, it was absolutely impossible to pull 
the stomach forward sufficiently. Although Doctor Meyer would have pre- 
ferred to add a longitudinal median incision, he considered it wisest to cut 
down in the median line to the peritoneum only and now had very satisfac- 
tory access. Here he found bands to both right and left and so many firm 
adhesions were present that he decided nothing short of an osteoplastic resec- 
tion of the left costal arch would permit of proper operative procedure. The 
patient, however, was in a reduced condition. As it was found impossible 
to place clamps to do a gastro-enterostomy, he used the Murphy button for 
gastrogastrostomy. The button was then covered with a running suture. 
One stitch tore, perforating the stomach; he was compelled to stitch the 
proximal part of the stomach over this perforation, covering it with an 
omental flap. The patient made a good recovery, staying several weeks in 
the hospital to recuperate, during which time her pains entirely disappeared 
and she was able to eat anything without distress. She gained there quickly 
six pounds in weight. Previous to operation this patient had been consti- 
pated, but now has normal evacuations. She is able to do the work in a hard 
clerical position and no longer is conscious of her stomach. 

Dr. Joun Rocers stated that about two weeks ago he had a case with 
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a much distended stomach in which there was no vomiting but absolute 
constipation. When an attempt was made to pass a stomach tube it was 
found impossible and an area of tympanitic distention suggested a definite 
obstruction in the duodenum. Exploration showed this to be an hour-glass 
stomach with a tight cicatricial stricture about two inches from the pylorus 
and a rotation of the stomach so that the cesophagus was also obstructed. 
In this case posterior gastro-enterostomy was found very difficult but was 
performed without clamps by the anterior method and with a perfect result. 
A gastrogastrostomy would have been impossible. After the contents of the 
stomach had been allowed to drain into the jejunum, the cesophageal 
obstruction was found due to a rotation of the stomach forward to the right. 


INTRA-INTESTINAL FIBROMA 


Dr. Witty Meyer presented a man who came under his attention on 
March 2, 1918, in a condition of profound secondary anemia following pro- 
fuse intestinal hemorrhages. He is thirty-four years of age. On examina- 
tion in the region of the cecum a ballotting mass was discovered. For several 
days it was not felt again and careful examinations made of the patient were 
all of no avail. The X-rays showed nothing. There was some blood in the 
stool, however. Patient then had another hemorrhage and once more the 
small ballotting tumor was found in the right side. A right rectus incision 
was made. As soon as the abdomen was opened and the intestines pulled 
up there was found, six or seven inches from the cecum, a tumor opposite 
the mesenteric attachmeut; this tumor was very vascular and had not inter- 
fered with the lumen of the intestine. The appendix was removed and the 
gut resected, then doing an ileocolostomy by lateral anastomosis. The patient 
made a good recovery and has had no further hemorrhage. [Examination 
of the tumor proved it to be a very vascular fibroma without ulceration, and 
the question arises whether or not it could have been the cause of the profuse 
hemorrhages. Doctor Meyer believes that it was responsible, probably due 
to surface bleeding from the mucosa. 

Doctor Meyer then showed a specimen from a somewhat similar case 
which had been under his care previously. This patient suffered from re- 
peated attacks of intestinal obstruction. X-rays disclosed nothing. How- 
ever, there was found a resistance occurring in various portions of the abdo- 
men at different times and the patient complained of pain in the areas 
corresponding to this resistant mass. Operation disclosed an intussusception 
in the jejunum and on reduction of this there was found a typical intra- 
intestinal tumor. In looking over the mesentery a number of glands were 
found at its base and resection was performed. This necessitated the removal 
of a large amount of bowel. A lateral anastomosis was done and the patient 
made an excellent surgical recovery. Two days later, however, he developed 
pneumonia to which he succumbed within three weeks. Examination of 
the tumor mass proved it to be a fibroma. 

Dr. Wititam B. Corey stated that in his opinion some fibromas are 
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extremely vascular. He referred to a patient under his care suffering with 
a large tumor of the ileum in which, at exploratory operation, a wedge- 
shaped piece 1% inches long and 1 inch deep was excised and showed a 
typical pure fibroma. The tumor then began to produce a very rapidly 
fungating mass at the site of the wound, and in two weeks this mass was as 
large as a goose-egg and there were several severe hemorrhages. A large 
fungating tumor was removed after exploratory operation and careful exam- 
ination of the larger tumor showed in addition to the structure of fibro- 
sarcoma certain areas much more cellular and undoubtedly of malignant 
nature—a type of fibrosarcoma. 


TOTAL EXCISION OF BOTH PECTORAL MUSCLES IN OPERATIONS FOR 
CANCER OF THE BREAST 


Dr. Witty Meyer read a paper with the above title, for which see page 17. 


Dr. JouNn F. ErpMANN stated that he would have to place himself in the 
list of those who did not remove all the pectoralis major and not the pectoralis 
minor once in ten times. He stated that he had given this matter much study 
in the way of following his patients and that he had never seen a metastasis 
occur in the portions left of the major or minor pectoralis in over twenty- 
five years’ practice unless the muscle, that is the pectoralis major, was already 
involved at the time of removal of the breast. Those metastases which he 
has found have been osseous, with the exception of shotting of the skin or 
possibly a metastasis occurring in a gland left in the axilla. He also stated 
that in considering cases coming to him originally operated upon by other 
surgeons he could not recall a single case in which the metastasis had oc- 
curred in the portion of muscle remaining. He stated that he had seen 
Doctor Meyer do this operation many times and had as frequently heard 
him say that he left a portion of the pectoralis minor as a stump on which to 
graft the skin. 

Dr. FRANZ TorEK stated that he had time and again found a number of 
affected glands under the pectoralis minor muscle of such character that 
they would not have been discovered or suspected unless the pectoralis 
minor had been removed, and quite apart from the question whether or not 
the pectoralis minor might be affected, he considered this a strong indication 
of the advisability of always removing the pectoralis minor muscle ; otherwise 
there is a certain portion of the gland chain running along the vessels that 
cannot be thoroughly exposed. He said that he had seen one case in which a 
stump of the pectoralis major left behind by another surgeon at its insertion 
into the humerus was the seat of a recurrence. This one case has proved 
to him that even a remnant of the pectoralis major where it is attached to the 
humerus may be a menace, and he is therefore a strong advocate, not only 
of partial but of extensive removal of both pectoral muscles. 

Dr. Dean Lewis, of Chicago (by invitation), stated that he considered 
Doctor Meyer’s paper well timed in view of a tendency during the last few 
years to recommend operations in cases of cancer of the breast which are 
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incomplete. These incomplete operations are followed by a greater number 
of and quicker recurrences. This statement applies particularly to the use 
of a part of the pectoralis major muscle as a flap to cover vessels, with the 
idea of preventing oedema of the arm and limitation of motion. The in- 
complete operation without removal of the muscles is based on the state- 
ment of Bryant, of London, that he had never seen recurrence in the pectoralis 
major when the fascia covering it had been removed. Doctor Lewis con- 
sidered this to be a fallacy. In all cases of carcinoma of the breast he advo- 
cated the removal of the sternal part of the pectoralis major and stated that 
the pectoralis minor muscle should always be removed, if a complete dissec- 
tion in the axilla is to be made, because of the frequency with which Rotter’s 
lymph-nodes are found. He stated that the loss of motion in the arm is due 
to a poorly planned flap and that in all cases good motion can be secured by 
making an axillary flap in cases of carcinoma of the breast. He again re- 
ferred with regret to the fact that during the past few years some of the 
surgeons in the Middle West have been led to do incomplete operations on 
the advice of using the pectoralis major muscle as a flap to restore function 
of the arm. 

Dr. Witty Meyer, in closing, stated that in regard to Doctor Erdmann’s 
remarks, he had never seen a recurrence in the muscle, and he considered 
this question not at stake. His point was that entering between the two por- 
tions of the pectoralis major may mean to invite cancer infection and that 
the lymphatic vessels filled with cancer cells when opened, may carry the 
cancer to distant fields with metastases occurring far from the original focus. 
He is fully convinced that a certain number of metastases are directly in- 
vited by entering between the pectoralis major and minor muscles. 

Relative to Doctor Erdmann’s remark that he, Doctor Meyer, had fre- 
quently left a stump of the pectoralis minor muscle for skin-grafting pur- 
poses, this he acknowledged to be correct. What he left behind, however, 
was a stump of about % inch attached directly to the ribs. It has been 
shown by many observations that primary cancer has never been found in 
the pectoralis minor muscle except in very advanced cases. Since the 
Handley addition enables formation of two large flaps, which usually can 
be closed by sutures, it is no longer justifiable, in Doctor Meyer’s opinion, 
to leave a stump of any one of the two muscles behind. 


Stated Meeting, held May 8, 1918 
Ws. A. Downes, M.D., Vice-President, in the Chair 
LARGE STRANGULATED VENTRAL HERNIA 


Dr. SetH MILLIKEN, Jr., presented a woman, seventy-five years of 
age, who was admitted to Lincoln Hospital, June 5, 1917, with a large 
postoperative ventral hernia following a myomectomy in 1906. In 1910 
she was admitted to hospital with vomiting and abdominal distention, 
which, according to her report, was ptomaine poisoning. She bad a good 
deal of trouble for a couple of weeks but under treatment was able to go 
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home, and until the date of admission had been practically a chair patient 
because of the large abdominal mass which made walking practically im- 
possible. On admission she gave a history of severe pain and vomiting 
and straining without being able to move her bowels after the first effort. 
Under local anesthesia of % per cent. novocaine with adrenalin a large 
incision was made, vertically, excising the former scar. A strangulated 
hernia, of which the intestine was not gangrenous, was released by opening 
below, as that was the only free margin of the sac. The sac consisted of 
three large pockets, the most superficial was below and was in the fat and 
easily freed; that did not release the obstruction; the next gut that was 
released was from a pocket extending three inches to the left and which 
had a wide open neck that was not constricted. Then dissecting down 
through trabeculated fat with a good deal of difficulty « small ring was 
found extending to the right through which the fingcr tip could barely 
be forced. On division of this ring the constricted gut was released and 
was found viable. The patient had no pain, the operation consumed 
fifty-five minutes, and when the gut was released the contents were re- 
duced and the margins of the ring were approximated without special 
effort at overlapping. Chromic gut was used for the deep layer. She made 
an uncomplicated recovery and was out of the hospital within three weeks 
and has been perfectly well ever since. In November, 1917, she was able to 
visit her brother for the first time since 1910. She wears a corset which 
gives enough support and there is no evident hernia now; there is, how- 
ever, a very relaxed abdominal wall. 

Doctor Milliken presented a second case, a woman aged fifty-seven years, 
who for nineteen years had had a very large umbilical hernia which became 
irreducible two days before admission to the hospital, May 31, 1917. After 
a large transverse elliptical incision surrounding the hernia was made, a 
knuckle of completely black gut appeared; the ring was divided and normal 
intestine delivered. The gangrenous gut was then resected four inches free 
on each side. The mesentery was very fatty and a side-to-side anasto- 
mosis bringing the closed ends of the gut together in same direction was 
done. Patient made an uninterrupted recovery. A drain was put down 
through the right lower angle of the wound and there is now a small re- 
currence of the hernia at this point, which is, however, easily reducible. 
There was an overlapping done in this case, the upper flap being carried 
behind the lower flap. 


SELF-INFLICTED INJURIES 


Dr. Setu M. MILLIKEN presented a woman, twenty-two years of age, who 
was admitted to Lincoln Hospital August 27, 1917, on account of an abscess 
in the abdominal wall. She was a well-nourished girl, with left arm dis- 
articulated at the shoulder. Numerous scars on the left chest and abdomen. 
There was a curious sinus, the margins of which showed exuberant, tapioca- 
like granulations extending toward the umbilicus, near which was situated a 
large brawny mass. There was a profuse, thin, purulent discharge from the 
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sinus. Under gas oxygen anesthesia an incision was carried through sinus 
itor a distance of about six inches, where a hard substance which proved to be 
a wad of gauze about one-half by one-quarter inch, with a small safety-pin 
fastened through it was discovered and removed. Sinus was lined with 
the same watery-looking granulations which were thoroughly curetted out. 
Wound was packed loosely with gauze and allowed to granulate. About a 
week later a small pocket formed near outer end of granulating track 
which was opened by Doctor Brenner on September 6, and the patient was 
discharged with surface granulations on September 16, and perfect healing 
was noted in dispensary. 

The case seemed one of great misfortune with some possible careless- 
ness attached, until in December, 1917, he received a reprint from Doctor 
Lilienthal which gave the previous history of the case. The girl had been 
under Doctor Lilienthal’s care at Mount Sinai Hospital in 1913, when she 
was seventeen years old. She claimed then that about two years before 
admission she had been bitten by a dog and that there had been several 
operations on account of infections of the left arm following the injury. 
There was tremendous board-like cedema of the entire left upper extremity, 
rather sharply limited just above the insertion of the deltoid muscle. There 
was an ulcer-like wound of the forearm with sluggish granulations. The 
ligneous cedema was most marked in the epitrochlear region, and in spite 
of the fact that the pulse, respirations and temperature were within the 
bounds of normal it was decided to explore the epitrochlear lymph-nodes, 
and this was done on October 4, by open operation. There followed sev- 
eral attacks of dermatitis, erysipeloid in character, each accompanied by an 
elevation of temperature, the redness, however, rapidly disappearing on the 
application of saturated solution of magnesium sulphate. The appearance 
of the arm and hand was that of elephantiasis, the fingers being held in 
the claw-like position resulting from flexion of the phalangeal joints, the 
metacarpophalangeal articulations being extended. This contracture was 
evidently due to the cicatrix of some previous operation upon the dorsum 
of the hand. The progress of the healing of the wound was extremely 
slow. 

For the sake of the histological examination and also in the hope of re- 
lieving the condition a strip of the entire thickness of the board-like skin 
was removed on February 20, 1914, the incision extending from the middle 
of the upper arm to a point below the elbow posteriorly. This wound was 
closed by sutures and healed with rapidity. Nothing to explain the condi- 
tion was found in the speciman. 

When the patient had been in the hospital for some months it was 
decided to make a photograph of the patient. During preparation for the 
photograph the writer saw that she made an attempt to get rid of some- 
thing near the upper part of the arm and on examination it was found that 
there was a narrow strip of adhesive plaster tightly encircling the extremity 
near the shoulder. It was then recalled that the patient had always kept 
her shoulders covered during examinations until she could prepare herself, 
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and this sometimes took several minutes. The sudden termination of the 
pathological appearances in a groove near the shoulder had been noted, but 
stupidly enough the cause had been unsuspected until the day of the 
photograph. 

After the discovery of the adhesive plaster strip the arm was put up in 
plaster of Paris and only a few days later another photograph was taken 
which showed a decided diminution of the size of the limb. The patient had 
been kept in bed following this final operation with constant improvement. 
When she was permitted to go about, however, the condition became almost 
as bad as before, probably because she surreptitiously caused constriction 
of some sort. She was then put to bed and kept there under close surveil- 
lance, and by March 19, about a month after the discovery of the true 
cause of her trouble, the hands were of equal size and the skin practically 
normal. There was, however, some main en griffe due to the operation on 
the dorsum of the hand above referred to. The patient was then discharged 
and the prognosis was thought to be good. Three years later in response to 
a letter she appeared for examination. Since her discharge a shoulder- 
joint amputation had been performed! This operation had preceded her 
visit by about one year, or in March, 1916, and had been performed by Dr. 
Irving Haynes of the Harlem Hospital, who states that the patient had 
come to him with an absolutely helpless, contractured arm with osteo- 
myelitis of the humerus, doubtless the result of infection from some of her 
numerous wounds. The patient made an uneventful recovery and her gen- 
eral health has remained good ever since. On examining her, however, there 
were found several large cicatrices on the left half of her trunk, two in the 
left mammary region, one in the posterior axillary line and in addition a 
large ulcerated granulating surface of the left upper abdomen. This wound 
had a peculiar gelatinous appearance and made the impression that some 
irritating substance had been frequently applied. Doctor Haynes also men- 
tioned that a radiograph of the arm had disclosed the presence of three 
shadows in the forearm which indicated apparently pieces of needle, the 
eye being near the point, evidently sewing-machine needles, and our con- 
clusion was that the patient must have inserted these herself. In this 
radiogram the groove in the soft tissues near the upper part of the limb can 
clearly be made out and I doubt not that the patient had again resorted to 
the rubber adhesive strip before presenting herself at the Harlem Hospital. 
The osteomyelitis of the humerus had been diagnosticated by the X-ray. 
From this it was evident that the sinus which Doctor Milliken opened had 
been present before March, 1917, instead of the two weeks as shown by the 
history. When sent for early in April, 1918, this patient showed perfectly 
healed scars on her ieft side, but on the right there was a punched-out 
ulcer in the upper part of the abdomen with the same sort of erysipeloid in- 
flammation below it as existed around the abscess opened in August. She 
stated that the punched-out ulcer was the result of a small pimple which 
appeared about two weeks ago. 

He now believes that the gauze drain removed by him had been pushed 
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out of sight by the patient and that probably the present condition is due to 
some self-inflicted injury. 

Dr. WittiamM A. Downes recalled having seen years ago a similar case, 
that of a girl who went the rounds until she finally got her arm cut off. 
She was eventually proved to be a malingerer. She obtained adhesive 
plaster and fastened it tightly around her arm in the identical manner as 
shown in this instance. 


SILVER FILIGREE IN TREATMENT OF UMBILICAL HERNIA 

Dr. Fornes HAWKEs presented a woman who was first seen in March, 
1903, at which time she had an umbilical hernia about the size of an orange 
and irreducible. She had weighed 303 pounds, but had lost a considerable 
amount of flesh. The operation consisted of an incision down to the hernial 
sac, the removal of the sac, and the insertion of a silver wire filigree, 214 
by 3% inches. The filigree was used because it was feared that she would 
later regain her weight, the muscles thin out and the hernia recur. The 
wound healed promptly. She still remains in good condition fifteen years 
later. There has been no recurrence of the hernia. When she lifts her 
arms high up or bends over in heavy work she can feel the silver filigree 
(which was inserted subperitoneally, both recti being brought together over 
the top of the filigree). 

Dr. Witty Meyer stated that he had practically given up the use of 
the silver filigree in the repair of umbilical herniz since the transverse Mayo 
incision had come into use. He does believe, however, that there are cases 
with such a defect in the entire thickness of abdominal wall providing noth- 
ing for reconstruction where a silver filigree will prove not only of great 
advantage, but represents the only chance available for a cure, fascia 
transplantation included. He referred in particular to the total defects in 
the abdominal wall following radical excision of fibroma or fibrosarcoma of 
the parietes. Here the first closure of the hole is to be made with omentum, 
if available. The next layer is the filigree. He lay stress upon the neces- 
sity for making the filigree at the time of operation and not depending 
upon a made frame. 

HARELIP TECHNIC 

Dr. THEODORE DUNHAM presented a child to illustrate two points— 
first, the original technic employed, and, second, to call attention to an un- 
favorable form of postoperative treatment which was adopted. The child 
had a double harelip with a not very wide cleft under the right nostril and a 
very wide one under the left nostril. With regard to the unfavorable post- 
operative treatment the use of dichloramine-T dissolved in chlorcazane was 
used in the hope that it would overcome the tendency to suppuration which 
appeared in the wound on the third day following operation. Its use, how- 
ever, produced a reddening and eventually a separation of the skin sur- 
faces, and in places even holes developed where the opposite freshened sur- 
faces failed to unite. It was only by care that the lip finally healed. Doctor 
Dunham feels that the puckering of the scar tissue which has resulted in 
the three months since operation is entirely due to the use of dichloramine-T. 
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He then described the technic of his operation, illustrating the same by draw- 
ings. The novel point of the technic was to acquire sufficient relaxation so 
that the broad cleft could be closed in, without puckering the nostril. This 
was successfully accomplished by cutting out a wedge of skin on the cheek 
close to the nose and then sliding the lip across, at the same time closing 
up the wedge. That brought the angle of the wedge to the midline with- 
out disturbing the nose, and the wedge-shaped cuts allowed the lip to slip 
down with a meeting of the points, and they then met under the trimmed 
central portions. 


CHINOSAL AS A DISINFECTANT 


Dr. W. C. Lusk presented a group of cases in the treatment of whom 
chinosal had been used. These are to be reported with a more full study 
of the subject in a paper to be published. 

TUBERCULOUS KIDNEY 

Dr. JoHN DouG.as presented a woman of thirty-two years, who gave 
a history that one year ago she had pain in the left side of the abdomen 
and back. Later, pain radiated down along the course of the ureter; she 
had irregular chills with frequent micturition and bloody urine; she lost ten 
pounds in weight. Physical examination showed a slightly enlarged left 
kidney, with moderate tenderness on pressure. Cystoscopic examination 
showed congestion about the left ureteral orifice. The ureteral catheter en- 
tered with difficulty on the left side. The urine from the right side was nor- 
mal, from the left side contained tubercle bacilli. A diagnosis of tuberculous 
kidney was made. Kidney incision and ligation of kidney vessels was fol- 
lowed by the pulling up of the kidney and the making of a small McBurney 
incision on the left side through which it was easy to palpate the ureter. 
An assistant then made traction on the kidney through the posterior incision 
when it was easy to feel the ureter down to the bladder. The ureter was 
freed by blunt dissection with the fingers and by blunt scissors to the point 
of entrance into the bladder, and was clamped close to the bladder, divided 
between two clamps with the cautery, and the lower end close to the 
bladder treated with a probe dipped in pure carbolic acid swabbing out the 
lining of the ureter. Both wounds were healed in two weeks. The opera- 
tion was done on April 3, and although on discharge the wound was per- 
fectly healed there is now (May 8) a little redness along the lower end 
of the wound. 

Doctor Douglas stated that he had operated on several cases of tuber- 
culous kidney where he had either tied off the ureter and left it in the 
lower angle of the wound. removing as much as possible through a high 
incision, or opening the ureter, pouring carbolic into it, followed by alcohol, 
and in many such cases a bad infection of the wound with delayed healing 
has resulted. 

This patient is presented to demonstrate the advantage of the Lilienthal 
method of removal of the ureter in certain cases of tuberculous kidney. 
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HOUR-GLASS STOMACH: GASTROGASTROSTOMY 


Dr. Joun Dovuctas presented a woman whose history dates back sixteen 
years when she had an attack of abdominal pain which was then thought 
to be cholera morbus, but which probably was perforation of a gastric ulcer 
with the formation of adhesions. A year later she was treated in a hos- 
pital for gastric or duodenal ulcer and during the past fifteen years has 
had at times gastric symptoms. These became very severe four months 
before admission to the hospital, on November 2, when she gave the his- 
tory of having vomited almost everything she ate for a month. She lost 
twenty-two pounds in weight. A series of X-ray pictures were made and 
that taken twenty minutes after a bismuth meal showed most of the bismuth 
in the upper pouch of the stomach and only a small amount in the lower 
pouch. A picture taken two hours after the bismuth meal showed most 
of the meal in the upper and only a little in the lower. A third picture 
taken shortly after the two-hour period showed some of the bismuth in the 
lower half. The picture taken at the end of six hours showed the residue 
in both pouches with a considerable distance between the two pouches. At 
operation it was hoped that a midgastric resection could be done, but she 
had an hour-glass stomach and an ulcer was found on the lesser curvature 
of the stomach; the lesser curvature was so adherent to the liver that 
resection would have necessitated going quite high up on the stomach, and 
separating the dense adhesions to the liver. She was in such poor condition 
that this seemed too great a risk, and therefore a gastrogastrostomy by 
suture was done. Following operation a second series of X-ray pictures 
were taken, and the first one, taken five minutes after the bismuth meal, 
shows distinctly the opening which at the time of operation was large 
enough to allow the passage of three fingers. The second picture, taken 
one hour after the meal, showed the stomach empty. The patient now 
empties her stomach entirely in less than three hours and has gained 
thirty-three pounds in weight. 

Dr. Wittiam A. Downes stated that he had used gastrogastrostomy 
five times in a series of twenty cases of hour-glass stomach following ulcer. 
In the twenty cases the operations have been divided between gastro- 
gastrostomy, gastroplasty, gastro-enterostomy, and midgastric resection, and 
these five of gastrogastrostomy have done just as well as any of the others, 
one case being alive and well at the end of ten years. Doctor Downes 
stated that in looking up the subject of plastic operation he had found 
gastrogastrostomy and gastroplasty were not recommended, as the results 
were said not to be permanent. He believes, however, in selected cases, 
although the ideal operation might be said to be midgastric resection, as it 
removes not only the cicatrix and possible ulcer and thereby prevents malig- 
nancy, that, the results of gastrogastrostomy may be excellent and that it is 
an operation of distinct value. 


ACUTE DILATATION OF THE STOMACH 


Dr. Joun Dovuc as presented a boy, thirteen years of age, who on Decem- 
ber 12, while coasting down hill on a sled, struck a tree and was knocked 
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unconscious. There was no head injury, but the blow he received was prob- 
ably in the epigastric region. He was brought into the hospital in severe 
shock, he was pulseless, face and mucous membrane pale, so that he was 
thought to have an internal hemorrhage from rupture of some internal 
viscus. An hour later the pulse was rapid and weak, there was pain over the 
abdomen, right hypochondrium and back. Physical examination showed no 
signs of any rupture of abdominal viscera. He was tender over the lower 
ribs on the left side and gave an exaggerated tympanitic note, which sug- 
gested the possibility of a broken rib with pneumothorax. An X-ray was 
therefore taken and an enormously dilated stomach shown. On the intro- 
duction of a stomach tube much gas was withdrawn, relieving the symptoms. 
He couid not be placed on his face because of the tenderness over his lower 
dorsal spine, suggestive of fracture. He vomited once the next day after 
taking food, but after that he had no further symptoms and entirely recovered. 

The case is shown because of the fact that a diagnosis of acute dilatation 
of the stomach was based upon X-ray picture. Two years ago Lee pre- 
sented before this Society an interesting paper on postoperative dilatation 
of the stomach. In other papers the etiological factors, such as traumatism, 
anesthesia, fermentation, toxins after diseases, such as pneumonia, typhoid 
fever, etc., and pregnancy, have been mentioned. One possible factor in the 
etiology of all cases is air swallowing. In the case reported there was trauma- 
tism which knocked the patient unconscious and probably while unconscious 
he had the dyspnoea accompanying shock and air hunger and actually swal- 
lowed air in an attempt to breathe, thus causing the acute dilatation of the 
stomach. Experimentally on animals if an attempt is made to pump air 
into the stomach the patient will vomit, but if the pneumogastric nerves are 
cut no vomiting occurs and the stomach becomes distended even to the 
bursting point. Thus the trauma to the epigastric region, followed by air 
swallowing, would appear to be the causal factors in the acute dilatation 
present in this case. 


DISEASES OF THE BILIARY TRACT AND PANCREAS 

Dr. A. O. WHIPPLE read a paper on “History Analysis Applied to 
Surgical Diseases of the Biliary Tract and Pancreas,” and presented four 
cases illustrating this subject. 

The first case was that of a man, thirty years of age, who was admitted 
to the hospital December 31, 1917, and discharged February 18, 1918. He 
came in with a history of jaundice, with loss of strength and weight, discom- 
fort in the epigastrium for six weeks. The jaundice had come on after a 
severe attack of colic in the right upper quadrant radiating into the back and 
had increased in intensity. There was tenderness following the attack. 
Clay-colored stools and diarrhoea were characteristic and persistent. He 
lost between 35 and 40 pounds. Had no chills or fever. His past history 
was that he had had two previous attacks of pain seven and five months 
previously, with jaundice in the second attack; typhoid fever twenty-five 
years before operation. Examination showed a deep bronze color, tender- 
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ness in the epigastrium and right upper quadrant with indefinite signs of a 
mass in the epigastrium. Blood count showed 22,000 white cells with go per 
cent. polymorphonuclears ; coagulation time was thirteen to sixteen minutes. 
The X-ray showed stones in the gall-bladder ; bismuth X-ray of the stomach 
negative. Examination of the stools showed 60 per cent. fat. The Widal 
was negative. Given calcium lactate, transfusion and fel bovis three days 
before operation. Operation was under ether, and very dense adhesions 
were found about the gall-bladder and duct. At operation the gall-bladder 
and duct were found a mass of adhesions, there were pus and stones in the 
gall-bladder and common duct, the pancreas was firm, hard and much 
enlarged in the head. The cystic duct was two or three times the normal 
size, opening into the common duct, well below the normal insertion. The 
operation was cholecystectomy with a T-tube in the common duct after 
passing a probe into the duodenum. A hemorrhage not noticeable during 
operation continued from the wound, necessitating the repetition of the trans- 
fusion, which controlled the bleeding for a day. The hemorrhages occurred 
in much severer form four days later, and during the last four hemorrhages 
the most effective treatment was infusion of .2 of a 1 per cent. solution of 
calcium in normal sait solution. A hernia was expected, but because of 
the bile and external hemorrhage a portion of the rectus sloughed away. 
For four or five weeks, although most carefully treated, he grew worse and 
vomited. There was no bile in the stools. He was kept alive with glucose 
infusions 12 to 20 per cent. This was done notwithstanding the fact that 
he had a pancreatitis. On the thirty-fifth day he was markedly distended 
and complained of distress in the epigastrium. He was given a large enema 
and a double dose of pituitrin with a remarkable result. The next day the 
sinus was closed and he volunteered the information that he was getting 
well. He has gained 36 pounds since the operation and, although he has 
some pain in the lower part of the back and shoulder, this is not believed 
to have any relation to the operation. 

The second case illustrated a double transverse incision now being used 
by Doctor Whipple. The man had a perforated duodenal ulcer at a first 
and second operation and a pericholecystitis. At the first operation he took 
anesthesia badly ; nine months later with recurrence of symptoms a posterior 
gastroduodenostomy was done. In the meantime an operation for appendicitis 
had been performed when the condition in the duodenum had been found 
but nothing done. The patient now is able to do heavy work, drive a car, and 
has a firm abdominal wall. 

The third case was one in which no diagnosis was made until the receipt 
of the pathological report. Admitted to the hospital nine months ago, com- 
plaining of attacks of indigestion with typical history of digestive disturb- 
ance of chronic cholecystitis. Had had this trouble for six years with much 
belching of gas. Ten days previous to admission there was pain and tender- 
ness in right upper quadrant, no jaundice. Had typhoid fever in childhood. 
Examination showed a constant tender point over McBurney’s point and 
over the gall-bladder. An intrarectus incision following the Kammerer 
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principle, drawing the rectus outward and cutting through the posterior 
sheath, was made. The trouble was found in the gall-bladder, which was 
thickened, deeply imbedded in liver tissue, was very friable, and contained 
a large stone and pus, but no bile. The gall-bladder bed in the liver seemed 
soft, suggestive of an abscess, and cultures showed the bacillus coli com- 
munis. Cholecystectomy done, with drainage, and liver tissue removed for 
examination. Pathological reports showed gumma of the liver and lues of 
the gall-bladder with chronic cholelithiasis and cholecystitis. Subsequent to 
the operation a four plus Wassermann was obtained. He was put on mixed 
treatment and made an uneventful recovery and has done well ever since. 

The next patient illustrated a recurring gall-stone. Admitted to the 
Presbyterian Hospital September 22nd, discharged January 14th. Had an 
acute cholecystitis with temperature of 102.4°, pulse 132. Previous history 
was that three years before she had a cholecystostomy at another hospital 
and following operation had recurring attacks of biliary colic with symptoms 
of indigestion. Had two pregnancies. Acute symptoms subsided and four 
days later with a normal temperature operation was done. Cholecystectomy, 
gall-bladder markedly inflamed, walls friable and several stones. Culture 
showed staphylococcus aureus. Made a smooth recovery. 

Dr. Witty Meyer stated that the diagnosis of common duct stones was 
fairly easy when there was intermittent jaundice, the latter preceded by 
colicky pains. In regard to the diagnosis of cholelithiasis he mentioned the 
cholesterol test and the X-rays, stating that he believed the X-rays would 
show the stones in about 15 per cent. of the cases. He believes from 70 to 75 
per cent. of cases give a positive cholesterol test. He also mentioned the great 
diagnostic value of the duodenal tube. In their hospital, out of ten cases 
with suspected cholelithiasis in which duodenal aspiration was used, in eight 
the bile examination turbidity pointed to stones, and the latter were found 
at operation. He referred to Doctor Whipple’s intravenous use of glucose for 
nutritive purposes and suggested that this could be given by the Einhorn tube. 
He referred to a case of his own which ten days following operation devel- 
oped a duodenal fistula. Here the wound rapidly began to be digested and 
eczema appeared. The longest tube in the market was allowed to travel 
down as far as possible during forty-eight hours. With its help glucose, 
milk with eggs, etc., were instilled by the drip method; the duodenal fistula 
healed. 

With regard to the transverse incision in gall-bladder surgery he referred 
to the difficulty sometimes encountered with this as well as the perpendicular 
incision, and states that for the past three years he has used as often as 
possible Terthes incision. He believes in every instance this gives the best 
exposure. 

Referring te the follow-up system, he considered it a very essential point 
in all up-to-date hospitals, but an expensive addition. At their hospital the 
follow-up system had just been introduced. As a matter of investment it is 
the most splendid that a hospital can make, because it produces scientific 
results. 
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SINGLE ABSCESS OF LEFT LOBE OF LIVER 
OF PYOGENIC ORIGIN 


Epitor ANNALS OF SURGERY: 

It is generally recognized that a high percentage of abscess of the liver 
is caused by infection with amceba coli, most cases being a complication or 
sequel of amecebic dysentery. Tropical abscesses, however, are found in 
which it is impossible to demonstrate amcebe, and with no coincident dysen- 
tery or history of same. Tropical abscesses are nearly always found in the 
right lobe, some writers placing the proportion as high as go per cent. Left 
lobe abscesses are rare. In approximately 75 per cent. of cases solitary 
abscess exists. 

Abscesses of pyogenic origin are usually multiple. Single abscess is 
seldom met with. They may be in any portion of the liver. They frequently 
are caused by suppuration in the small branches of the portal vein, within 
the liver, or are secondary to a focus of infection elsewhere, as the appendix 
or gall-bladder, etc. In view of the above mentioned accepted data as to 
liver abscess the following case has several points of interest which would 
seem to warrant its reporting: 


A marine fireman presented himself complaining of epigastric pain, 
diarrhoea, fever, loss of weight, weakness, loss of appetite, nausea 
and vomiting. 

The present illness began about two weeks ago with frequent bowel 
movements, which became progressively more frequent (as many as 
seven per day), some of which he states contained blood (?). He had 
a feeling of weakness, had very little appetite and lost about ten pounds 
in weight. 

Five days ago, he indulged in a prolonged drinking bout, during 
which he was suddenly taken with a severe pain in the epigastrium. He 
was nauseated, and vomited. The pain was very sharp in character, 
and, as the patient states, “ doubled him up.” He went to bed and re- 
mained until the following morning, when he felt better. Later in the 
following day the pain returned—sharp and cramp-like. He was nause- 
ated, and vomited. The pain persisted, and he was brought to the hos- 
pital for relief. He is unable to eat. Food nauseates him. He is 
passing two or three stools daily. They contain no blood. 

Past History.—Five years ago the man had an attack of dysentery 
which was complicated by an abscess of the right lobe of the liver. The 
abscess was drained transpleurally. Drainage continued for about 2% 
months after operation. 
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When admitted he was very restless and apparently in great pain. 
Eyes bright, facies drawn and anxious. The breath is foul and the 
tongue coated and tremulous. There is an operative scar about 1% 
inches in length in the posterior axillary line at level of tenth rib. 
Tenderness is marked in epigastrium and under costal margin. Gentle 
palpation in these regions causes patient to wince. This tenderness 
seems a trifle more in the right epigastrium. The liver dulness is in- 
creased both upward and downward. 

Fluoroscopic examination shows a diffuse enlargement of liver- 
both right and left lobes. The enlargement is very marked in the right 
lobe. A skiagraph confirms the above. 

Laboratory.—White cell count, 14,000 and 12,800. Polymorpho- 
nuclears, 90 per cent. Amoebz not found in stools. Malarial parasites 
not found. Urine negative. 

O peration.—A modified Mayo-Robson incision made over right rec- 
tus. On entering the peritoneal cavity, dry adhesions between the 
surface of the liver and parietal peritoneum were found. 

The liver presented itself considerably below the costal margin. The 
right lobe was diffusely enlarged. The presence of an abscess in this 
lobe could not be demonstrated. On examination the left lobe was also 
enlarged. An elevation of about six centimetres in diameter was pal- 
pated on its upper anterior surface. 

A second, small incision was then made through the left rectus, 
directly over the elevation. The area was packed off with gauze strips. 
A trochar and cannula were introduced, and a thick, creamy, yellow 
pus was evacuated, which was not foul smelling. There was no reddish 
or chocolate colored material in the abscess cavity. The abscess cavity 
was irregular in outline, about the size of a hen’s egg, and was traversed 
by trabecule. The first incision was closed completely and a rubber 
drainage tube inserted through the second opening. Amoebz were not 
found in the pus evacuated or that taken from the walls of the abscess 
cavity. No bacteria were visible in stained smears. Staphylococci 
appeared in later cultures. 

With the exception of a few minor difficulties, the man’s recovery 
was uneventful and he was discharged from the hospital entirely free 
from symptoms and with operative wounds entirely healed. 

We have in this case a single abscess apparently of pyogenic origin, 
occurring in the left lobe of the liver five years after an abscess, eti- 
ology unknown, but probably ameebic, in the right lobe of the liver. A 
second liver abscess, with recovery, in the same individual is not com- 
mon. Abscess of the left lobe is uncommon; a single pyogenic abscess 
is rare. 

Ameebic infection cannot be absoiutely ruled out, but their presence 
was not demonstrated. A diarrhoea was present at time of admission. 
The stools were not typical of amcebic dysentery and amcebze were not 
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found in them. This diarrhcea cleared up without treatment before 
drainage of abscess was complete. No emetine preparation was given 
at any time. Relief was immediate, following drainage, and recovery 
was complete. 
Rosert Bootu AcKER, 
Assistant Surgeon, U. S. Public Health Service, 
U. S. Marine Hospital, New Orleans, La. 
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